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1.0 INTRODUCTION

Under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62472-03-D-
0057, Tetra Tech NUS Inc. (TtNUS) has completed a marine sediment investigation for the Former
Robert E. Derecktor Shipyard — Site 19 (the site). This report has been prepared to describe the
sampling and analysis program performed for marine sediment located adjacent to the Former Robert E.
Derecktor Shipyard at the Naval Station Newport, (formerly known as the Naval Education and Training

Center), in Newport, Rhode Island. The location of the site is presented on Figure 1-1.

Sediment sampling was conducted in August 2004 to better understand the nature of the contamination in
the offshore marine sediments in Coddington Cove, Narragansett Bay, near the Former Robert E.
Derecktor Shipyard site. Samples were collected to confirm the presence, concentration and distribution
of contaminants previously found in this area, and to identify the source of hydrocarbon contaminants that

are present prior to undertaking potential remedial actions at the site.

This effort was undertaken to update previous sediment data collected from Coddington Cove, which was
reported in the Marine Ecological Risk Assessment (SAIC/URI, 1997) and used to evaluate remedial
alternatives in the Feasibility Study (FS) for the Former Robert E. Derecktor Shipyard (TtNUS, 1999). As

the Navy moves to update the FS, it is important to utilize data reflecting current conditions.

Data from this investigation were used to confirm the concentrations of contaminants in sediment,
determine if changes have occurred in contaminant levels over time, and to confirm the extent of the area
exceeding Recommended Preliminary Remediation Goals (RPRGs). The RPRGs are the sediment
cleanup goals calculated in the FS (TtNUS, 1999). The RPRG values are the risk-based compliance

standards for a potential remedial action.

This report includes five sections: this introduction; the site background, including a brief summary of
existing data and the sampling and analysis program design; the field investigation; the findings of the
investigation and lastly, the summary and conclusions from this study. Field data collection records are
presented in Appendices A and B. Detailed data from analysis of samples are provided in Appendices C
through E.
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2.0 BACKGROUND INFORMATION

This section presents background information for the marine portions of former Robert E. Derecktor

Shipyard site, including a site description, site history and a brief summary of previous investigations.

21 SITE LOCATION AND DESCRIPTION

The NSN is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles south of
Providence, Rhode Island. It occupies approximately 1,063 acres, with portions of the facility located in
the City of Newport and Towns of Jamestown, Middletown, and Portsmouth, Rhode Island. The facility
layout is long and narrow, following the western shoreline of Aquidneck Island for nearly 6 miles facing

the east passage of Narragansett Bay.

The Robert E. Derecktor Shipyard Site is located on the shoreline of Coddington Cove at the central
portion of the NSN (Figure 1-1). The site is comprised of approximately 41 acres of shoreline land and
improvements (including Pier 1) in Coddington Cove. This area was leased to the Rhode Island Port
Authority and Economic Development Corporation (RIPAEDC) by the Navy. RIPAEDC, in turn, leased
this parcel to Robert E. Derecktor Shipyards of Rhode Island, Inc. (Derecktor). This lease commenced
January 1, 1979, and ran until Derecktor filed for bankruptcy protection in January 1992. A figure

showing the Coddington Cove study area is provided as Figure 2-1.

2.2 SITE HISTORY

The NSN facility has been in use by the Navy since the Civil War era. During World Wars | and II, military
activities at the facility increased significantly and the base provided housing for many servicemen. In
subsequent peacetime years, use of on-site facilities was slowly phased out until Newport became the
headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. In April 1973, the Shore
Establishment Realignment (SER) Program resulted in the reorganization of naval forces, and activity
again declined. This reorganization resulted in the Navy excessing 1,629 of its former 2,420 acres.
Portions of the facility are currently leased by the Navy to the RIPAEDC. Some of these areas are, in turn,

subleased to private enterprises.

NSN was listed on the US Environmental Protection Agency (EPA) National Priorities List (NPL) of
abandoned or uncontrolled hazardous waste sites in November 1989. The NPL identifies those sites that

pose a significant threat to the public health and the environment.
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A Federal Facilities Interagency Agreement (FFA) for NSN was signed by the Navy, the State of Rhode
Island, and the EPA on March 23, 1992. The FFA outlines response action requirements under the
Installation Restoration Program (IRP) at NSN. The IRP is similar to the EPA's Superfund Program
authorized under CERCLA in 1980, as amended by SARA in 1986. The FFA was developed, in part, to
ensure that environmental impacts associated with past and present activities at NSN are thoroughly
investigated and remediated, as necessary. While the Derecktor Shipyard site was not originally on the
list of IRP sites in the FFA, it was added in 1994 as a “Study Area”.

The shoreline of Coddington Cove was acquired in 1940 for use as a Navy supply station. Prior to this
time, the Coddington Cove area was farm land with few buildings. During World War Il, the Coddington
Cove area experienced major development, including construction of barracks, warehouse space, and
hundreds of Quonset huts. Although naval activity diminished following the end of World War II, some
construction at Coddington Cove continued. In 1955, Pier 1 was completed to replace pier space lost in

1954 during Hurricane Carol. The adjacent Pier 2 was added in 1957.

In 1962, Newport became headquarters to the Commander Cruiser-Destroyer Force Atlantic. Dozens of
naval warships and auxiliary support ships were home-ported at Newport. A 1962 aerial photograph of

the Coddington Cove area shows 18 naval warships moored at Pier 1.

During the lease period, Derecktor dismantled Buildings 40 and 41, removed them from their original
location south of Building 42, and re-assembled them in four sections near Pier 1. These are referred to
as Huts 1-4. Derecktor also constructed a large addition to Building 234, which was used as a setup area

so that ships could be constructed inside.

The site was used by Derecktor to repair, maintain, and construct private and military ships. Repair and
maintenance operations were concentrated around Pier 1. These operations largely consisted of
sandblasting and painting, hull inspections, and other on-board ship repairs. Two floating dry docks were
moored at Pier 1, and a large ferry, known as the Greenport Ferry, was moored between Buildings A18

and 234 for use as work space.

Derecktor also constructed new ships under contract to the US Coast Guard and the US Army. These
ships had steel structures, and were used as cutters and tugboats. Construction included cutting and
welding steel, sandblasting, priming and painting the structure, and assembling the ship. Ship assembly
was primarily conducted in Building 234. Supporting the ship maintenance and construction operations
were an engineering department (Buildings 6 and A-18), an electrical and pipe shop (Building 6), a

vehicle maintenance shop (Huts 1 and 2), as well as small storage (Huts 3 and 4). Full detail on past
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practices at Derecktor Shipyard are presented in the SASE report, prepared by Brown & Root

Environmental, 1997.

2.3 PREVIOUS STUDIES AND ACTIONS, ON-SHORE

Because there was a possibility of hazardous materials releases at the site, and because the Derecktor
corporation had filed for bankruptcy, the Navy performed a Preliminary Assessment (PA) of the site. This

was completed in May 1993; the following conclusions were drawn:

e Shipyard operations generated large quantities of hazardous wastes, including waste oil, paints,

solvents, thinners, concentrated bases, and other waste solids and liquids.

» Housekeeping practices and hazardous material handling practices at the facility were poor.

e Waste materials, including spent sandblast grit and oily liquids from the dry dock, were known to

be disposed of on the property.

e Sand blast grit and metals-contaminated marine sediments are present around Pier 1.

* Releases of hazardous material are suspected in the waterfront areas and around Building 6.

» Interiors of Buildings 42, 234, 6, and 40 require cleaning prior to re-use.

* Numerous unlabeled 55-gallon drums containing unknown liquids were present.

» Asbestos-containing materials were suspected in some buildings.

» Releases to the ground surface at the site would most likely cause contaminants to pass to the

marine environment through groundwater flow or via storm drain systems.

Based on these findings, in 1994 the Navy added the site to the FFA list as a Study Area (SA-19). In
1995 and 1996, more thorough investigations were conducted and environmental cleanup actions were
performed. A Site Assessment Screening Evaluation (SASE) (B&R Environmental, 1997) was performed

to identify and characterize contaminants in the on-shore portions of the site. A Marine Ecological Risk

W5205327F 2-4 CTO 008



Assessment (ERA) (SAIC/URI, 1997) was performed to characterize the risk posed by contaminants in
the marine sediment to ecological receptors near the site. A Human Health Risk Assessment report
(HHRA) (B&R Environmental, 1998) was prepared using data collected as a part of the ERA to identify
increased risks to humans from the contaminants in the marine environment. Finally, a Feasibility Study
(FS) was prepared to evaluate remedial alternatives for the marine portions of the site (B&R

Environmental, 1999).

Between the publication of the PA report and the FS, other construction and site restoration activities
occurred. Building 234 was removed in 1993, and the old transit shed was removed in 1997, leaving the
slab foundations. Huts 3 and 4 were removed in 1993. Huts 1 and 2 were removed in 1997. The dry
docks were removed from Pier 1 and the Greenport Ferry was removed in 1993. Building A-18 on the

T-Wharf south of Pier 1 was demolished in 1997; the wharf piling has since deteriorated substantially.

NSN Public Works Department (PWD) performed a preliminary removal at the site in 1994 that consisted
of removing remaining debris, surface cleaning grossly contaminated concrete, and closing and removing

storage tanks.

In 1996, NSN PWD contracted a removal of sand blast grit that was present on the ground to the north
and east of Building 42. OHM Corporation removed approximately 16,600 cubic yards of this material
and covered the ground with a crushed stone/gravel mix. Sandblast grit was transported and disposed of

at McAllister Point Landfill prior to cap construction.

In 1997, the soil berm located to the south of the site was removed and sorted. This material was found
to contain excavated soils and debris from construction and expansion of Building 234. Some of this
material was transported to Tank Farm Four for fill material in the cleaned and demolished fuel oil tanks.

The remainder was disposed of at Rhode Island landfills.

Another removal action addressed soil contamination under Building 42 and to the northeast of
Building 6. These removal actions and their objectives are described in the FS report (B&R
Environmental, 1999).

24 PHYSICAL CHARACTERISTICS OF THE CODDINGTON COVE STUDY AREA

This section summarizes the physical and hydrological features of the Coddington Cove area. This

information is based on the information gathered as a part of the SASE, the ERA, and supporting studies.
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24.1 Regional Geology and Hydrogeoloqy

The NSN site is located at the southeastern end of the Narragansett Basin. The rocks of the
Narragansett Basin are non-marine sedimentary rocks of Pennsylvanian age. The bedrock at the NSN
facility is almost entirely of the Rhode Island Formation. A few areas of thick conglomerates are present
within the Rhode Island Formation. They consist of pebbles, cobbles, and boulders inter-bedded with
sandstone and graywacke. Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial
deposits of Pleistocene sediments. These unconsolidated, glacial sediments range in thickness from 1 to

150 feet and consist of till, sand, gravel, and silt.

Many areas on Aquidneck Island, on which the NSN is located, obtain potable water from wells.
Groundwater is obtained from the unconsolidated glacial till and outwash deposits, and from the
underlying Pennsylvanian bedrock. The average depth to groundwater is 14 feet. In the NSN area, glacial
till deposits are typically less than 20 feet thick. Well yields in these materials range from 1 to 120 gallons
per minute. Although till is considered an unconsolidated deposit, the upper limit of this well yield is likely
from an outwash deposit that is well sorted and stratified. Till wells typically yield a few hundred gallons of
water per day or less than 1 gallon per minute. Bedrock well yields range from less than 1 to as much as
55 gallons per minute and are highly dependent on the presence of joints and fractures. Most

groundwater is soft or moderately hard. In scattered locations, pumping has led to salt water intrusion.

2.4.2 Marine Hydrographics

A hydrographic survey was performed by the University of Rhode Island in 1995 to measure current
velocity and water column profiling of conductivity, temperature, and depth to determine patterns of water
circulation within the study area. This study evaluated the area during several different wind and tidal
pattern cycles, but did not account for seasonal variation of wind patterns and effect of winter storms. The
complete results are reported in the ERA (SAIC/URI, 1997).

The hydrographic surveys showed that the characteristic flow pattern occurs as a net counter-clockwise
circulation within the interior of Coddington Cove. On average, maximum bottom velocities were found to
be highest at the mouth of the cove and decreased in a counterclockwise manner following a general
circulation pattern around the cove. Flow was such that, in general, the water column appeared well
mixed vertically. High bottom velocities extending into the southeastern section of the cove were
expected to prevent deposition of silt-sized particles, while the interior sections of the region between the
piers and the northeastern region were generally sluggish and expected to be depositional zones (except

nearshore and/or shallow areas that may be strongly affected by wave energy or propeller wash).
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This study did not account for the localized disturbance of sediments from ship activity at the piers and
bulkheads. It is recognized that propeller wash from ships maneuvering to and from the piers will disturb
sediments in and around these areas, and that some of the sediments could become resuspended during
such activity. Later data assessments summarized in the feasibility study were performed to identify
expected areas of high energy and low energy, based on anticipated high traffic areas and on projected
future use of the property. High energy areas are those areas of the cove where there is a possibility for
deposited sediment to be resuspended either through natural wave action or shipping traffic. These

include areas along the piers and bulkheads at the waterfront.

2.4.3 Geophysics and Bathymetry of Coddington Cove

Side-scan sonar, sub-bottom profiing sonar, and sediment vibracore surveys were undertaken to
determine the characteristics of both surface and underlying sediments within the Derecktor
Shipyard/Coddington Cove study area in 1995; this combination of techniques provides more complete
information than surface and core samples alone. The complete results are reported in the ERA
(SAIC/URI, 1997).

The results indicated that sediments in the Derecktor Shipyard/Coddington Cove study area were
predominantly fine-grained at some stations (less than 40 percent sand content) and predominantly
sandy (sand greater than 70 percent) at others. Surface sediments (upper six inches of bedded sediment)
in Coddington Cove tended to be finer-grained (contained more silt and clay) than underlying sandy
sediments, probably due to the significantly decreased bottom energy and increased likelihood of
fine-grained sediment deposition resulting from construction of the Coddington Cove breakwater in 1957.
A “sub-bottom reflector”, which is a second reflection of the sonar pulse reflected off something below the
surface of the sediment, was observed in some of the geophysical profiles. These second reflectors may
delineate different lithologic units (i.e. till or bedrock). In other locations, no strong sub-bottom reflectors

were observed, indicating a likely uniform lithology vertically.

To attempt to locate any significant deposits of sandblast grit, a limited investigation focused on the pier
areas, using vibracore techniques to determine sediment characteristics at depth. The analysis of these

cores was performed by URI and is presented in Appendix D1 of the ERA report.

While some possible sandblast material was noted in some of the cores, no large deposits of this material
were found during this investigation program. However, due to the observed presence of minor amounts
of sandblast grit observed by the field crew, selected samples were analyzed by a laboratory. Petroleum

odors were noted in cores collected at three locations near Pier 1.
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The evaluation of the cores confirmed the findings of the geophysical investigation. From 10-foot
penetrations, there was high sand content and a lower silt content north of and between the piers. There

was a higher silt content southwest of Pier 1, as well as at locations adjacent to both sides of Pier 1.

2.5 NATURE AND EXTENT OF CONTAMINATION IN THE MARINE SEDIMENT

This section presents a summary of the results of the studies of the marine sediment within Coddington
Cove between 1992 and 1996. Station locations discussed are presented on Figure 2-2. The methods

and findings of the investigations are presented in greater detail in the marine ERA.

Surface sediment samples were collected from the 0-18 cm interval, and core sediments were collected
from selected locations and depths, within 1 meter of the surface. In addition, elutriate was prepared from
sediment and seawater collected at selected locations to evaluate contaminants in resuspended

sediment. Elutriate samples were prepared using a 4:1 dilution of water to sediment.

Measurements of bulk sediment concentrations of nine metals were performed at 15 Coddington Cove
stations and two reference locations as a part of the marine ecological risk assessment. These
measurements were made to assess the degree of sediment contamination by trace metals and the
potential availability/toxicity of the metals to biota. Ranges of concentrations (mg/kg dry wt.) observed at
the site were as follows: arsenic - 3.0 to 12.5; cadmium - 0.1 to 1.5; chromium — 24 to 112; copper - 1.5 to
180; lead - 13 to 193; mercury - 0.02 to 1.1; nickel — 5 to 78; silver - 0.2 to 1.8; and zinc — 28 to 547.

Concentrations of organic contaminants at some subtidal stations in the Coddington Cove study area
were found to exceed NOAA Effects Range-Low (ER-L) or Effects Range-Medium (ER-M) guidelines,
indicating potential for adverse effects to ecological receptors. Concentrations of total PCBs at all
stations except DSY-35 and DSY-41 exceeded the ER-L benchmark value, while total PCB
concentrations at stations DSY-27, DSY-29, DSY-30, DSY-31, and DSY-32 also exceeded the ER-M
benchmark value of 180 ug/kg.

Concentrations of total PAHs exceeded the ER-L benchmark of 4,022 ug/kg at approximately half of the
Derecktor Shipyard/Coddington Cove stations, and the concentration of 46,400 ug/kg at station DSY-29

(field duplicate sample) exceeded the ER-M value.

Concentrations of tributyltin (TBT) reported as (ug tin per kg of sediment) exceeded 5 ug Sn/kg, a level

considered indicative of a degraded ecological condition, at six stations (DSY-27, DSY-28, DSY-29,
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DSY-30, DSY-31, and DSY-36). TBT values ranged from non-detected (less than 1.0 ug Sn/kg) to 228
ug Sn/kg at station DSY-31. Concentrations of the pesticide p,p'-DDE exceeded the ER-L benchmark
value of 2.2 ug/kg at five stations; overall values ranged from 0.1 ug/kg at stations DSY-35 and DSY-41 to

slightly less than 7.0 ug/kg at stations DSY-27 and DSY-29 (including the field duplicate sample).

The mixtures of individual PCB congeners and PAH compounds in sediments in the Coddington Cove
study area suggest certain substances as the main contributors of the contamination. The major PCB
congeners were the 3- to 6-chlorine compounds (congeners 66, 101, 118, 153, and 138), which probably
derived from Aroclor 1254, the major Aroclor formulation found in Narragansett Bay surface sediments.
Major sources of PCBs to Narragansett Bay include rivers, combined sewer overflows/sewage

discharges, and atmospheric deposition.

In general, it is presumed that the presence of these Aroclors in Coddington Cove sediments is a
combination of bay-wide contamination and past industrial and shipping activities which included storage
and transfer of PCB transformers at the site. However, the PCB composition at Coddington Cove station
DSY-29 FD was different from that at the other stations, with congener 209 (decachlorobiphenyl)
accounting for approximately 60 percent of the total congeners measured in the sample. Congener 206
was present in relatively large concentrations. This unique distribution of congeners is presumed to be
indicative of the presence of a rare compound known in the chemical industry as "Deka". This compound
is used as an ingredient in investment casting wax, used for casting molten steel and iron, possibly a

result of past activities at Derecktor Shipyard.

Concentrations of four- and five-ring pyrogenic PAH compounds (fluoranthene, pyrene, and
benzo(b,j,k)fluoranthene) were consistently the highest PAH concentrations observed at stations in the
Derecktor Shipyard/Coddington Cove study area. Sources of these compounds include combustion
products used in motor oil, atmospheric deposition, creosote/coal tar and asphalt from local activities,
terrestrial runoff, and sewage effluent and overflows. There was no evidence of fresh (unweathered) fuel

oil in any of the samples, as indicated by qualitative measurements of total petroleum hydrocarbons.

Analyses of elutriate samples showed the presence of PCBs, PAHs, and small amounts of p,p'-DDE.
Elutriate from Station DSY-25 had the highest concentration of both total PAHs and total PCBs; in
addition, several other stations showed elevated levels of one or both contaminants relative to reference
station values (stations DSY-27, DSY-29, DSY-31 for PCBS; DSY-25, DSY-27, DSY-29, DSY-32,
DSY-33, and DSY-40 for PAHs). Additionally, eight of the elutriate samples exceeded the EPA marine

chronic criterion (30 ng/L) for total PCBs, including Jamestown Potter Cove reference station JPC-1.
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2.6 ECOLOGICAL RISK ASSESSMENT

The marine ERA conducted by SAIC and URI, under contract to B&R Environmental, evaluated the
ecological risks to the marine environment within Coddington Cove. It was presumed that contaminants
in the sediments near the Derecktor site were present from activities formerly occurring at that site before
and during the Derecktor Inc. lease. The conclusions of the marine ERA are summarized below.
Detailed information on the methodology, results, and conclusions are presented in the ERA (SAIC/URI,
1997).

e Stations DYS-27 and DYS-29 were determined to pose a high probability of risk to fish, shellfish,
and seabirds from shipyard-related contaminants including PCBs, PAHSs, tributyltin, copper, lead,
and zinc. Plausible exposure-response relationships were observed for benthic community
structure possibly affected by PAHs in sediment, and indigenous mussel condition possibly

affected by PCBs in sediment.

» Stations DSY-24, -25, -26, -28, -31, -33, -40, and -41, as well as the reference station CHC-1,
were determined to pose an intermediate probability of risk to ecological receptors. Intermediate
risk was assigned to these stations due to suggested but not quantifiable exposure response
relationships. In general, the same receptors and COCs were observed at intermediate and high
risk stations. However, in addition, elevated levels of PAHs were observed in mussels at stations
DYS-25 and -26, north of the shipyard, and elevated tributyltin was present in sediment at station
DYS-31. Seabirds may be at risk from PCBs in fish at station DYS-28.

2.7 FEASIBILITY STUDY AND PRGS

A feasibility study was prepared in 1998 and 1999 to evaluate remedial alternatives for marine sediments
that pose an unacceptable risk to human and ecological receptors. The Feasibility Study identified risk
based cleanup goals, compared them against available data for the sediment, identified viable remedial

technologies for risk reduction and provided an analysis of several alternatives for remedial action.

To develop the PRGs, a process was used to select COCs and corresponding concentrations, that, when
implemented as cleanup criteria, would address the areas of unacceptable risk. The PRGs were selected
to be protective of each of the principal receptors at the site: Humans, aquatic organisms (exposed to

both bedded sediment and suspended sediment), and avian aquatic predators.
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Potential PRGs were calculated based on target acceptable risk values (1E-6 for human cancer risk, and
1.0 hazard index for non-carcinogens, and ecological hazard quotients of 1.0 or less). Potential PRGs
were compared against existing sediment data, and it was found that all stations sampled exceeded one
or more of these potential PRGs (FS Report, Appendix B), even those stations outside of Coddington
Cove. It was immediately recognized that these potential PRGs could not be implemented as cleanup
criteria. The resulting area was too large for any practical remedy, and data collected indicated that any
confirmation samples would show exceedances also, resulting in an action that would never be
completed.

In order to select an implementable action, the PRGs were refined and Recommended PRGs (RPRGS)
were calculated using pathway specific adjustments to account for risk uncertainties as appropriate for
the receptors. Using this approach, implementable remediation criteria were developed that targeted the

site related COCs, and fit the site conceptual model. The RPRGs are provided in Table 2-1.

TABLE 2-1

SUMMARY OF MARINE SEDIMENT PRGS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT RHODE ISLAND

Analyte Receptor Potential PRG Recommended
PRG

Arsenic Avian Predator 17.09 mg/kg NR

Copper Aquatic Resuspended 73.74 mg/kg NR
Sediment

Lead Aquatic Resuspended 83.94 mg/kg 168.0 mg/kg
Sediment

Silver Avian Predator 2342 mg/kg NR

Zinc Avian Predator 118.0 mg/kg NR

Benzo(a)pyrene Human Health 53.92 ug/kg 539 ug/kg

HMW PAHs Aquatic Bedded Sediment 6951.0 ug/kg 13903 ug/kg

Total PCBs Avian Predator 92.82 ug/kg 1060 ug/kg

0,p’-DDE Aquatic Resuspended 9.06 ug/kg NR
Sediment

Notes: NR- Not recommended for implementation
HMW PAHs — High molecular weight polycyclic aromatic hydrocarbons
Total PCBs — Sum of polychlorinated biphenyl congeners measured x 2
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3.0 FIELD INVESTIGATIONS

Data for this sediment investigation were collected as described in the Draft Work Plan for Marine
Sediment Sampling near the Former Derecktor Shipyard (TtNUS, July 2004). All sampling, quality
control, and decontamination procedures, etc. described in the work plan were followed except as

described in this section. A summary of the field investigation efforts is provided in this section.

The field activities for this program included the collection of 27 marine sediment samples (24 surface
sediment and three subsurface sediment samples) as well as continuous automated turbidity monitoring

at two pier locations. The sediment samples were collected from stations selected as follows:

« Six from offshore locations identified in the ERA as posing a high probability for risk to ecological
receptors, to better define the area of sediments exceeding RPRGs as well as to determine

contaminants of concern (COC) concentrations and the PAH pattern within those sediments.

e Six from the area between the piers, near the docked aircraft carriers, to determine COC

concentrations and the PAH pattern within those sediments.

* One near a stormwater outfall, at the southern end of the study area adjacent to the site, to

determine COC concentrations and the PAH pattern within those sediments.

e Two from the area north of Pier 2, to determine COC concentrations and the PAH pattern within

those sediments.

» Two (one surface, one subsurface) from a new location at the seaward end of Pier 1 per RIDEM'’s

request, to determine COC concentrations and the PAH pattern within those sediments.

« Four (two surface, two subsurface) from new locations at the landward end of Pier 1 per RIDEM’s

request, to determine COC concentrations and the PAH pattern within those sediments.
A total of six samples from three separate reference locations including Castle Hill Cove,
Cranston Cove and Potters Cove, to provide background sediment data for comparison to site

data.

* One station at the end of Pier 2 was planned, but sediment could not be collected due to

substrate present (lack of sediment).
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Table 3-1 presents a list of sediment samples that were collected. Sample depths were selected to
represent the sediment to which ecological exposures are likely to occur. The locations of the study area
samples are presented on Figure 3-1 and the reference sample locations are presented on Figure 3-2.
Sections 3.1 and 3.2 provide details of sediment sampling and analysis and turbidity monitoring

conducted.

3.1 SEDIMENT SAMPLING

Marine sediment samples were collected from 24 locations and submitted for laboratory analysis.
Samples were analyzed using a combination of methods: one group of samples was collected for
standard analyses for comparison with the RPRGs for the site. The second group of samples was
analyzed using forensic methods to provide expanded analyte lists. The samples analyzed through each

method are summarized in Table 3-1.

Standard analysis of all sediment samples included TAL metals, PCB congeners, total organic carbon
(TOC), PAHs by EPA method 8270C with selected ion monitoring (SIM), and simultaneously extracted
metals/acid volatile sulfide (SEM/AVS). Standard analysis was conducted at Mitkem Analytical of
Warwick Rhode Island. Replicate sediment samples from each station were analyzed using forensic type
petroleum fingerprinting analysis. Forensic analyses were performed by the Woods Hole Group

Laboratory, of Woods Hole, Massachusetts. Results are presented in Section 4 of this report.

QC samples, including three duplicates and associated blank samples were also collected. The

analytical laboratories provided method blanks as required per the analytical methods.

The marine sediment sampling was conducted from an open work boat. The samples were collected
using a ponar dredge to acquire surface sediment samples and by divers using core tubes for sediment
greater than 6 inches depth. At all stations, samples were collected from the surface interval of 0 to 6
inches below sediment surface. At three stations two depth intervals were collected: 0 to 6 inches and 6
to 12 inches below the sediment surface. Only these two methods of collection were utilized during this
sampling effort. These deeper intervals were collected per the request of RIDEM, to determine vertical
extent of PAHs exceeding RPRGs. Each grab sample was collected, packaged and shipped to the
selected laboratories as outlined in the work plan. Appendix A provides a copy of the field collection

records.

Three samples were not collected as proposed in the work plan. Locations DSY-07, DSY-102 and DSY-
JPC-02 did not have adequate sediment recovery, even after repeated attempts, for sample collection.
Significant amount of shell fragments were present at these locations. An additional location, DSY-JPC-

03, was sampled in Potters Cove as a replacement for JPC-02 (Figure 3-2).
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TABLE 3-1

SUMMARY OF MARINE SEDIMENT SAMPLES
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

o Sample i
(inches) Standard Forensic
DSY-02 Exceeded PRGs in FS @ 0-6 X X
DSY-03 Exceeded PRGs in FS @ 0-6 X X
DSY-20 Exceeded PRGs in FS @ 0-6 X X
DSY-27 Exceeded PRGs in FS @ 0-6 X X
DSY-28 Exceeded PRGs in FS @ 0-6 X X
DSY-29 Exceeded PRGs in FS @ 0-6 X X
DSY-04 Between Piers © 0-6 X X
DSY-05 Between Piers © 0-6 X X
DSY-06 Between Piers © 0-6 X X
DSY-08 Between Piers © 0-6 X X
DSY-11 Between Piers © 0-6 X X
DSY-31 Between Piers © 0-6 X X
DSY-07 Near stormwater outfall Not Collected® | Not Collected®
DSY-09 Near stormwater outfall 0-6 X X
DSY-26 Area north of Pier 2 0-6 X X
DSY-32 Area north of Pier 2 0-6 X X
DSY-101 New location end of Pier 1 “ 0-6, 6-12 X, X X, X
DSY-102 New location end of Pier 2 Not Collected® | Not Collected®
DSY-103 New location (north of Pier 1) © 0-6, 6-12 X, X X, X
DSY-104 New location (south of Pier 1) ©® 0-6, 6-12 X, X X, X
DSY-CHC-01 Castle Hill Cove — Reference Sta. 0-6 X X
DSY-CHC-02 Castle Hill Cove — Reference Sta. 0-6 X X
DSY-JCC-01 Cranston Cove — Reference Sta. 0-6 X X
DSY-JCC--02 Cranston Cove — Reference Sta. 0-6 X X
DSY-JPC-01 Potters Cove — Reference Sta. 0-6 X X
DSY-JPC-02 Potters Cove — Reference Sta. Not Collected® | Not Collected®
DSY-JPC-03 Potters Cove — Reference Sta. 0-6 X X
Notes:

1
2
3
4

See the FS for sample point descriptions
Offshore location estimated to pose a high probability for ecological risk to ecological receptors
Area between piers, near docked aircraft carriers — sediment likely disturbed by ship traffic.

New locations located off seaward end of Piers per RIDEM request

o

W5205327F

New location at landward end of Pier 1 per RIDEM request
Samples not collected due to presence of hard substrate, no depositional sediment present
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A real-time portable differential Global Positioning System (dGPS) was used to define longitudinal and
latitudinal coordinates for each sampling location as described in the work plan. All stations that had
previous sample data were located to within three meters of the former target coordinates using the
dGPS. Station DSY-SD-08 was moved approximately 10 meters north of the previous station due to the
presence of the aircraft carrier on the north side of Pier I. Differential GPS coordinates for each new
station where samples were collected were recorded (+/- 1 meter) for input in to the NAVSTA EGIS
system for the site. The sample stations were photographed for qualitative benthic evaluation. The water
depth at each location was measured and corrected for the tide, to provide an approximate ground

elevation. Appendix B presents the dGPS and water depth information.

3.2 CONTINUOUS AUTOMATED SURFACE WATER TURBIDITY MONITORING

A preliminary investigation of water turbidity near the sediment surface was conducted at two monitoring
stations to determine if there are changes in suspended sediment levels, specifically in areas of ship
activity. Monitoring stations were positioned at the off-shore ends of Piers 1 and 2 and the turbidity was

continuously recorded every 15 minutes for 34 days using a YSI model 6920 data recorder.

The setup and calibration of the instruments were performed as outlined in the work plan with sensors
placed within 12 inches of the sediment surface, protected by PVC casing attached to the pier pilings.
The instruments were installed on August 27 and removed September 29, 2004. TtNUS conducted
weekly inspections of the sensors and downloaded the data collected. During each cleaning event, the
instruments were checked for functionality by field-checking with the Known standard. An 8-day data gap
is present for the turbidity recording at Pier 2. The instrument stopped recording usable data on
September 14 and was replaced on September 22. The data recorded during that period is not
considered to be valid. A lesser data gap is present for the turbidity recording at Pier 1: No turbidity
readings were recorded September 20 through September 22, though the instrument was inspected,

checked, and determined to be working during that time.

The turbidity data were correlated with the recorded ship traffic in the area as reported by the Navy log,
as well as to local weather data. All ship traffic in Coddington Cove during this time was arriving and
departing from Pier 2. The “mothballed” aircraft carriers, present at Pier 1 since 1999, remained inactive
during the test period. The turbidity recordings and the ship log, provided by the Navy of ship activity, are

discussed in Section 4 of this report.
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4.0 FINDINGS OF THE INVESTIGATION

The findings of the investigation are detailed below. Data from the laboratory standard analysis of
sediments is presented in Appendix C. Data was validated by TtNUS under a Tier Il process in
accordance with USEPA Region | guidelines. Data was found to be acceptable for use as qualified
(Appendix C1) The data tables for the continuous turbidity monitoring results are presented in
Appendix D. A full report on the forensic analysis of the sediment samples collected is provided in

Appendix E.

4.1 SEDIMENT

Sediments were analyzed using standard analytical methods (EPA method 8270C SIM for PAH), TAL
metals, PCB congeners, TOC, SEM/AVS and forensic petroleum “fingerprinting” methods described in

Section 3 and in the work plan.

The results from the standard analyses were compared with the data from previously collected samples
from this area (1993 — 1995 and reported in 1995), and compared with the RPRGs calculated in the FS
for the site. RPRGs are presented in Table 2-1 of this report.

Table 4-1 provides a summary of 2004 and previous results for 10 site COCs, compared to RPRGs.
Figure 4-1 presents a comparison of the 2004 and previous results for the four COCs with RPRGs from
stations located within Coddington Cove. A complete table of all sediment sample results showing

historic results with data from this sample round is provided in Appendix C-2 of this report.

Generally, concentrations of contaminants in surface sediments show a decrease from the values
reported in the ERA. Samples exceeding the RPRGs are primarily located along the shoreline and/or
near the piers. Analytical results from samples collected further from shore do not show RPRG
exceedances. Historically, the number of sample stations with contaminant exceedances was greater
and these exceedances extended farther from shore. Three locations, DSY-27, DSY-28 and DSY-29
were sampled at three different depths in the past and had multiple contaminants with concentrations
exceeding RPRGs in the mid and/or bottom depth samples. The analytical results from surface samples
collected at DSY-27 and DSY-29 this round have one exceedance; there were no contaminant RPRG

exceedances found in surface samples collected this round at DSY-28.
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ANALYTICAL RESULTS COMPARED TO RPRGS

TABLE 4-1

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 1 OF 17
Sample Location DSY-JPC-01 DSY-JPC-02 (not sampled 2004) DSY-JPC-03 (replaces JPC-02)
DSY-SD-JPCO1-

Sample Number JPC-1-SUR JPC-1-SUR-D 082604 JPC-2-SUR JPC-2-SUR-D DSY-SD-JPC03-082604 | DSY-SD-DUP03-082604
Date Sampled 10/19/1995 10/19/1995 8/26/2004 10/27/1995 10/27/1995 8/26/2004 8/26/2004
Depth Sampled (feet) 0-05 0-05 0-05 0-05 0-05 0-05 0-05

FIELD FIELD

DUPLICATE OF DUPLICATE OF

Derecktor Derecktor DSY-SD- DSY-SD-
Shipyard RPRG Shipyard PRG JPC03-082604 JPC03-082604

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 53.92 62.8722 NA 46 J NA NA 33 J 20 J
HIGH MOLECULAR WEIGHT PAHS
(UGIKG) 6951 365.1931 NA 413 NA NA 286 179.1
TOTAL PAH (UG/KG) 746 NA 456.2 NA NA 305 192.1
2,4-DDE (UG/KG) 9.06 0.5455 NA NA NA NA NA NA
SUM OF PCB CONGENERS X 2 (UGIKG) 92.82 18.9124 NA 16.4 NA NA 0.829 0.796
ARSENIC (MG/KG) 17.09 2.61 25 2.1 J 4.84 5.66 1.1 J 1.2 J
COPPER (MG/KG) 73.74 7.0 9.0 8.3 J 13.75 17.25 4.2 uJ 39 W
LEAD (MG/KG) 83.94 29.7 28.3 11.3 J 53.2 46.0 4.4 J 43 J
SILVER (MG/KG) 2342 0.1375 0.0625 J 0.11 u 0.2625 0.1625 0.12 U 0.12 U
ZINC (MG/KG) 118 58.0 36.25 33.0 J 79.25 63.75 18.8 18.5 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 2 OF 17
Sample Location
MCA-JCC-S-01 MCA-JCC-MD-01
DSY-SD-CCO01-
Sample Number JCc-s1 JCC-D1-SUR JCC-M1 JCC-D1-BOT JCC-D1-MID 082604
Date Sampled 8/29/1994 8/29/1994 8/29/1994 6/1/1995 6/1/1995 8/26/2004
Depth Sampled (feet) 0-0.1 0-0.1 0-0.1 15-16 0.3-04 0-05
Derecktor Derecktor
Shipyard RPRG Shipyard PRG
QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 33.66 10.14 10.14 1.1865 3000 270 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 390.64 116.63 116.63 8.307 24703 2461
TOTAL PAH (UG/KG) 711.43 268.7505 224.99 50.0022 44598.95 2692.9
2,4'-DDE (UG/KG) 9.06 0.355 0.245 0.709 0.00 0.95 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 23.5386 15.3836 10.8382 4.3774 20.3913 5.89
ARSENIC (MG/KG) 17.09 0.65 2.01 0.65 0.65 0.65 2.6 J
COPPER (MG/KG) 73.74 7.518 1.875 1.875 1.875 1.875 8.6 J
LEAD (MG/KG) 168 83.94 28.4024 23.1756 23.1756 16.6 25.3 9.6 J
SILVER (MG/KG) 2342 0.065 0.15 0.3314 0.065 0.065 0.10 U
ZINC (MG/KG) 118 62.467 45.721 45.721 42.0 56.0 40.3 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis




s TABLE 4-1
N}
S ANALYTICAL RESULTS COMPARED TO RPRGS
I FORMER ROBERT E. DERECKTOR SHIPYARD
3 NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND
PAGE 3 OF 17
Sample Location DSY-JCC-02 DSY-CHC-01 DSY-CHC-02 DSY-01 DSY-02
DSY-SD-CC02- DSY-SD-CHO1- DSY-SD-CHO02- DSY-SD-DUPO01-
Sample Number 082604 082604 082604 DSY-1 DSY-2 DSY-SD-02-082504 082504
Date Sampled 8/26/2004 8/26/2004 8/26/2004 11/3/1993 11/3/1993 8/25/2004 8/25/2004
Depth Sampled (feet) 0-05 0-05 0-05 0-01 0-01 0-05 0-05
FIELD DUPLICATE FIELD DUPLICATE
Derecktor Derecktor OF DSY-SD-02- OF DSY-SD-02-
Shipyard RPRG Shipyard PRG 082504 082504
QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 42 J 470 J 60 J 163.83 3320 160 J 200 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 384 3775 497.5 4013.39 63994.3 1392 1650
TOTAL PAH (UG/KG) 426.3 4146.3 542.1 4382.58 66656.42 1519 1815
2,4'-DDE (UG/KG) 9.06 NA NA NA 0.9781 5.7099 NA NA
B SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 4.32 86.2 11.1 67.5772 209.0887 114 106
N
ARSENIC (MG/KG) 17.09 1.9 J 8.9 J 4.3 J NA NA 11.5 J 11.0 J
COPPER (MG/KG) 73.74 6.8 J 75.1 J 22.4 J 45.522 196.827 62.0 J 69.2 J
LEAD (MG/KG) 168 83.94 8.4 J 65.7 J 21.3 J 35.393 180.764 48.2 J 50.8 J
SILVER (MG/KG) 2342 0.10 U 0.22 U 0.13 [9) 0.5987 0.823 0.31 uJ 0.34 uJ
ZINC (MG/KG) 118 28.9 J 168 52.6 J 149.431 593.456 141 J 158 J
Notes:
PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.
(@]
_|
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o
o
©

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 4 OF 17
Sample Location DSY-03 DSY-04 DSY-05
DSY-SD-03- DSY-SD-04- DSY-SD-DUP02-

Sample Number DSY-3 082604 DSY-4 082604 DSY-5 DSY-SD-05-082604 082604
Date Sampled 11/3/1993 8/26/2004 11/3/1993 8/26/2004 11/3/1993 8/26/2004 8/26/2004
Depth Sampled (feet) 0-0.1 0-05 0-0.1 0-05 0-0.1 0-05 0-05

FIELD DUPLICATE FIELD DUPLICATE

Derecktor Derecktor OF DSY-SD-05- OF DSY-SD-05-
Shipyard RPRG Shipyard PRG 082604 082604

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 431.43 150 J 401.78 78 J 130 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 5531.95 1644 4525.58 584 1043
TOTAL PAH (UG/KG) 78812.04 11495 5922.49 1794 4818.286 633 1158
2,4'-DDE (UG/KG) 9.06 3.8079 NA 4.0305 NA 2.9225 NA NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 733.3312 349 194.56 198 105.4064 106 102
ARSENIC (MG/KG) 17.09 NA 13.5 J NA 11.5 J NA 9.8 J 10.6 J
COPPER (MG/KG) 73.74 262.344 150 J 62.843 63.7 J 52.291 63.9 J 59.8 J
LEAD (MG/KG) 201.061 114 J 51.348 50.4 J 43.296 46.5 J 46.2 J
SILVER (MG/KG) 1.2668 0.26 uJ 13.776 0.27 uJ 2.3207 0.23 uJ 0.22 uJ
ZINC (MG/KG) 118 1231.421 377 189.526 171 J 173.311 125 J 117 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT

NEWPORT, RHODE ISLAND

PAGE 5 OF 17
Sample Location DSY-06 DSY-07 DSY-08 DSY-09
DSY-SD-06- DSY-SD-08- DSY-SD-09-

Sample Number DSY-6 082504 DSY-7 DSY-8 082604 DSY-9 082604
Date Sampled 11/3/1993 8/25/2004 11/3/1993 11/3/1993 8/26/2004 11/3/1993 8/26/2004
Depth Sampled (feet) 0-0.1 0-05 0-0.1 0-0.1 0-05 0-0.1 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 488.3 370 301.91 480.98 190 J 49.13 46 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 5336.06 2945 4197.97 5855.67 1525 616.58 3785
TOTAL PAH (UG/KG) 5667.65 3363 4504.57 6251.82 1685 647.09 410.4
2,4'-DDE (UG/KG) 9.06 2.5852 NA 1.5433 2.0961 NA 0.381 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 132.0812 498 73.3573 148.3893 179 28.1474 23.8
ARSENIC (MG/KG) 17.09 NA 10.0 J NA NA 11.0 J NA 3.2 J
COPPER (MG/KG) 73.74 57.769 55.7 J 27.93 76.006 51.9 J 3.988 18.3 J
LEAD (MG/KG) 83.94 48.579 49.9 J 31.699 50.604 46.5 J 14.856 29.1 J
SILVER (MG/KG) 2342 1.5936 0.20 uJ 5.4065 1.7387 0.25 uJ 0.7328 0.12 uJ
ZINC (MG/KG) 118 175.299 148 J 118.703 184.302 129 J 58.824 67.9 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 6 OF 17
Sample Location DSY-10 DSY-11 DSY-12 DSY-13 DSY-14 DSY-15
DSY-SD-11-

Sample Number DSY-10 DSY-11 082604 DSY-12 DSY-13 DSY-14 DSY-15
Date Sampled 11/3/1993 11/3/1993 8/26/2004 11/3/1993 6/13/1994 6/13/1994 6/13/1994
Depth Sampled (feet) 0-0.1 0-0.1 0-05 0-0.1 0-0.1 0-0.1 0-0.1

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 53.92 38.47 206.33 320 J 248.81 43.73 26.07 245.08
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 6951 535.87 4991.43 2776 4493.61 872.66 435.52 3129.21
TOTAL PAH (UG/KG) 562.4 5519.08 3084 4997.88 993.63 500.84 3562.75
2,4'-DDE (UG/KG) 9.06 0.7402 8.7102 NA 2.4326 0.7479 0.418 1.5749
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 11.728 658.1613 385 176.009 22.3161 22.9766 54.835
ARSENIC (MG/KG) 17.09 NA NA 11.6 J NA NA NA NA
COPPER (MG/KG) 73.74 12.469 81.459 745 J 53.865 18.093 7.746 18.606
LEAD (MG/KG) 168 83.94 22.132 46.082 65.6 J 45.99 35.2 28.9404 42.025
SILVER (MG/KG) 2342 0.5636 1.2244 0.23 ] 1.5811 0.0638 0.0531 0.0533
ZINC (MG/KG) 118 63.84 1104.448 162 160.599 89.479 67.598 83.129

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 7 OF 17

Sample Location DSY-16 DSY-17 DSY-18 DSY-19 DSY-20
Sample Number DSY-16 DSY-17 DSY-18 DSY-19 DSY-20 DSY-SD-20-082604
Date Sampled 6/13/1994 6/13/1994 6/13/1994 6/13/1994 6/13/1994 8/26/2004
Depth Sampled (feet) 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1 0-0.5

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 53.92 11.76 310.59 496.21 880.34 230 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 6951 237.28 3417.68 12859.78 9211.87 20405.51 2048
TOTAL PAH (UG/KG) 285.49 3769.11 14126.13 10322.34 22059.61 2316
2,4'-DDE (UG/KG) 9.06 0.00 0.6533 4.3373 2.3874 6.2639 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 9.4 243.7826 292.7514 216.559 366.9521 202
ARSENIC (MG/KG) 17.09 NA NA NA NA NA 11.0 J
COPPER (MG/KG) 73.74 6.41 17.233 81.666 66.912 79.683 58.7 J
LEAD (MG/KG) 168 83.94 31.5291 32.9018 60.2299 57.8157 76.9119 47.9 J
SILVER (MG/KG) 2342 0.0473 0.0534 0.1591 0.4008 0.8837 0.24 uJ
ZINC (MG/KG) 118 48.315 71.286 163.324 139.453 157.727 158 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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ANALYTICAL RESULTS COMPARED TO RPRGS

TABLE 4-1

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 8 OF 17

Sample Location DSY-21 DSY-22 DSY-23 DSY-24 DSY-25 DSY-26
Sample Number DSY-21 DSY-22 DSY-23 DSY-24 DSY-25-SUR DSY-26-SUR DSY-SD-26-082604
Date Sampled 6/13/1994 6/13/1994 6/13/1994 6/13/1994 9/28/1995 10/19/1995 8/26/2004
Depth Sampled (feet) 0-0.1 0-0.1 0-0.1 0-0.1 0-05 0-05 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 109.63 182.008 239.46 54.52 395.8064 434.2685 89 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 6951 1923.4 3270.568 4408.67 1162.21 2343.5877 3031.3942 816
TOTAL PAH (UG/KG) 2156.3 3707.748 4959.69 1298.23 4940 5800 890.4
2,4'-DDE (UG/KG) 9.06 1.1765 2.5337 1.5831 0.2954 0.10 1.5221 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 92.3076 178.2045 150.1339 25.869 93.6121 98.2409 80.1
ARSENIC (MG/KG) 17.09 NA NA NA NA 6.36 9.43 7.0 J
COPPER (MG/KG) 73.74 29.659 51.264 49.438 14.432 23.5 39.25 35.2 J
LEAD (MG/KG) 168 83.94 41.8304 52.5276 54.1921 39.1522 35.9 40.4 27.0 J
SILVER (MG/KG) 2342 0.0822 0.1222 0.1223 0.0553 0.2625 0.1875 0.13 U
ZINC (MG/KG) 118 174.732 142.782 140.573 98.084 110 101.5 74.1 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 9 OF 17

Sample Location DSY-27
Sample Number DSY-27-SUR DSY-V9-BOT DSY-V9-MID DSY-SD-27-082604
Date Sampled 10/12/1995 1/11/1996 1/11/1996 8/26/2004
Depth Sampled (feet) 0-0.5 13-15 0.3-0.7 0-05

Derecktor

Derecktor Shipyard Shipyard PRG

QC Identifier RPRG Sediment Sediment
BENZO(A)PYRENE (UG/KG) 923.9997 235.6422 2380 530
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 6951 5526.7383 2075.2226 21497.2799 3796
TOTAL PAH (UG/KG) 11000 3300 34723.9 4241.1
2,4'-DDE (UG/KG) 9.06 65.2185 1.7655 23.2318 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 1060 3310 91.254 1380 2960
ARSENIC (MG/KG) 17.09 11.6 11.38 10.32 13.2 J
COPPER (MG/KG) 73.74 166.25 25 J 1.5 442
LEAD (MG/KG) 168 83.94 150.7 15.5 182 138 J
SILVER (MG/KG) 2342 0.6875 0.17 1.82 0.18 uJ
ZINC (MG/KG) 118 547.25 36.0 29.75 546 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 10 OF 17

Sample Location

DSY-28

Sample Number DSY-28-SUR DSY-28-BOT DSY-28-MID DSY-V4-BOT DSY-V4-MID DSY-SD-28-082504
Date Sampled 10/19/1995 11/16/1995 11/16/1995 1/11/1996 1/11/1996 8/25/2004
Depth Sampled (feet) 0-0.5 25-28 08-1.1 4.3-46 34-38 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 377.4684 4130 697.5214 6.2333 0.00 220 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 2210.2406 34320.7401 4116.0924 64.6812 19.2034 1656
TOTAL PAH (UG/KG) 4810 64100 8170 96 25.432 1838
2,4'-DDE (UGI/KG) 9.06 1.6726 3.027 6.3366 0.3287 0.4694 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 1060 92.82 133.7077 203.8593 430.457 7.4336 16.7737 79.8
ARSENIC (MG/KG) 17.09 8.68 9.66 9.5 8.59 4.85 11.8 J
COPPER (MG/KG) 73.74 71.75 132.5 179.5 18.25 168 60.1 J
LEAD (MG/KG) 168 83.94 7.7 148.4 12.8 16.1 51.3 J
SILVER (MG/KG) 2342 0.5125 1.0 0.96 0.16 0.15 0.32 uJ
ZINC (MG/KG) 118 169.25 327.75 455 71.25 466.5 142 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND
PAGE 11 OF 17

Sample Location DSY-29
Sample Number DSY-29-SUR DSY-29-SUR-D DSY-29-BOT DSY-29-MID DSY-SD-29-082604
Date Sampled 10/19/1995 10/19/1995 11/16/1995 11/16/1995 8/26/2004
Depth Sampled (feet) 0-0.5 0-0.5 14-1.8 0.5-0.9 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 2380 - 3200 9.529 1550.0409 - 1200
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 18467.4257 - 28222.8234 82.1203 114134112 10970
TOTAL PAH (UG/KG) 32800 46400 157 19600 12613
2,4'-DDE (UG/KG) 9.06 4.9571 4.7577 0.10 1.1214 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 546.3809 935.9907 2.854 81.4807 410
ARSENIC (MG/KG) 17.09 12.46 12.32 3.0 5.57 12.3 J
COPPER (MG/KG) 157.75 165 1.875 60.0 93.5 J
LEAD (MG/KG) | 168 185.9 172.5 19.0 87.1 113 J
SILVER (MG/KG) 2342 0.7875 0.9875 0.065 0.61 0.27 uJ
ZINC (MG/KG) 118 392.75 403.25 34.5 130.5 252

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND
PAGE 12 OF 17

Sample Location DSY-30 DSY-31
Sample Number DSY-30-SUR DSY-30-BOT DSY-30-MID DSY-31-SUR DSY-31-BOT DSY-31-MID DSY-SD-31-082604
Date Sampled 10/12/1995 11/16/1995 11/16/1995 10/12/1995 11/16/1995 11/16/1995 8/26/2004
Depth Sampled (feet) 0-05 22-26 0.6-0.9 0-05 3.3-36 15-1.8 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 811.8407 2415 137.7264 420.8157 2.0163 147.0902 120
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 6951 5594.3696 9.0553 846.8089 2408.6018 13.3997 743.8501 1055
TOTAL PAH (UG/KG) 11800 37.9 1710 5150 39 1640 1165
2,4'-DDE (UG/KG) 9.06 5.6635 0.10 0.4163 3.629 0.284 2.4482 NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 315.2884 5.3362 12.9621 220.9876 3.1993 146.6901 130
ARSENIC (MG/KG) 17.09 10.3 6.07 5.45 10.22 5.49 9.04 10.9 J
COPPER (MG/KG) 73.74 81.25 1.875 U 9.75 80.75 1.875 36.75 58.9 J
LEAD (MG/KG) 168 83.94 80.0 21.7 34.9 81.0 29.9 52.7 47.9 J
SILVER (MG/KG) 2342 0.7375 0.065 U 0.14 0.5125 0.065 0.57 0.25 UJ
ZINC (MG/KG) 118 192.75 48.5 64.5 167 36.0 122.75 140 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND
PAGE 13 OF 17

Sample Location DSY-32 DSY-33
Sample Number DSY-32-SUR DSY-SD-32-082604 DSY-33-SUR
Date Sampled 9/28/1995 8/26/2004 9/28/1995
Depth Sampled (feet) 0-0.5 0-05 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 494.6919 250 J 67.8487
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 2897.783 2334 391.2466
TOTAL PAH (UG/KG) 5980 2566 879
2,4'-DDE (UG/KG) 9.06 0.26 NA 0.6334
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 200.912 102 39.9302
ARSENIC (MG/KG) 17.09 10.93 11.3 J 7.39
COPPER (MG/KG) 73.74 66.75 57.3 J 17.25
LEAD (MG/KG) 168 83.94 124.8 43.6 J 40.0
SILVER (MG/KG) 2342 0.8125 0.28 U 0.2375
ZINC (MG/KG) 118 201.25 111 J 72.25

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 14 OF 17

Sample Location

DSY-34 DSY-35

Sample Number DSY-34-SUR DSY-34-MID DSY-34-BOT DSY-34-MID-D DSY-35-SUR
Date Sampled 10/12/1995 11/16/1995 11/16/1995 11/16/1995 10/12/1995
Depth Sampled (feet) 0-05 0.7-1.0 23-2.6 0.7-1.0 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 53.92 147.6253 21.0301 2.415 NA 4.1449
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 6951 860.3718 126.7275 7.3587 NA 25.1363
TOTAL PAH (UG/KG) 1930 299 41 NA 61.7
2,4'-DDE (UG/KG) 9.06 0.8958 0.6482 0.2723 NA 0.2583
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 64.5813 20.9327 4.9628 NA 6.6972
ARSENIC (MG/KG) 17.09 9.66 6.79 7.41 8.92 3.39
COPPER (MG/KG) 73.74 33.5 1.875 U 4.25 7.75 1.875
LEAD (MG/KG) 168 83.94 47.6 24.5 25.7 23.2 14.0
SILVER (MG/KG) 2342 0.2875 0.065 U 0.065 0.065 U 0.065
ZINC (MG/KG) 118 105.5 47.0 55.5 38.25 28.5

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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TABLE 4-1

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

PAGE 15 OF 17

Sample Location

DSY-36 DSY-37

Sample Number DSY-36-SUR DSY-36-BOT DSY-36-MID DSY-36-BOT-D DSY-37-SUR
Date Sampled 9/28/1995 11/16/1995 11/16/1995 11/16/1995 9/28/1995
Depth Sampled (feet) 0-05 3.0-33 13-1.6 3.0-33 0-05

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 319.4442 10.3104 432.4069 NA 163.8001
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 1703.2945 53.1417 2129.0725 NA 1115.872
TOTAL PAH (UG/KG) 3720 118 5010 NA 2250
2,4'-DDE (UG/KG) 9.06 0.2477 0.338 7.8661 NA 0.10
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 113.2718 4.1091 393.4579 NA 99.9017
ARSENIC (MG/KG) 17.09 11.21 4.11 7.79 4.56 7.41
COPPER (MG/KG) 73.74 54.0 1.875 U 104.5 4.0 27.0
LEAD (MG/KG) 168 83.94 78.8 33.5 112.5 20.9 56.9
SILVER (MG/KG) 2342 0.5625 0.065 U 1.54 0.065 U 0.3875
ZINC (MG/KG) 118 144.25 35.5 213.75 20.25 93.5

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND
PAGE 16 OF 17

Sample Location DSY-38 DSY-39 DSY-40 DSY-41 DSY-SD-101
Sample Number DSY-38-SUR DSY-39-SUR DSY-40-SUR DSY-41-SUR DSY-SD-101-0006 DSY-SD-101-0612
Date Sampled 9/28/1995 10/12/1995 10/12/1995 10/12/1995 8/25/2004 8/25/2004
Depth Sampled (feet) 0-05 0-05 0-05 0-05 0-05 05-1.0

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 119.8243 142.9988 316.6461 18.5537 270 420
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 843.8954 830.6092 3016.6921 143.5151 2541 4743
TOTAL PAH (UG/KG) 1750 1830 5390 291 2781.6 5101.3
2,4'-DDE (UG/KG) 9.06 0.10 0.7129 1.0651 0.3972 NA NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 59.3308 58.1578 84.1312 13.7532 307 410
ARSENIC (MG/KG) 17.09 8.94 7.58 6.79 11.43 9.4 J 8.2 J
COPPER (MG/KG) 73.74 28.0 20.0 29.75 9.25 55.9 J 66.8 J
LEAD (MG/KG) 168 83.94 62.2 54.0 42.1 17.0 40.7 J 49.0 J
SILVER (MG/KG) 2342 0.1625 0.2625 0.2125 0.065 0.42 J 0.50 J
ZINC (MG/KG) 118 109 97.25 100.25 47.25 144 J 178

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected; NA - Not Analyzed; * - From dilution analysis
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NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND
PAGE 17 OF 17

ANALYTICAL RESULTS COMPARED TO RPRGS
FORMER ROBERT E. DERECKTOR SHIPYARD

Sample Location DSY-SD-103 DSY-SD-104
Sample Number DSY-SD-103-0006 DSY-SD-103-0612 DSY-SD-104-0006 DSY-SD-104-0612
Date Sampled 8/25/2004 8/25/2004 8/25/2004 8/25/2004
Depth Sampled (feet) 0-05 0.5-1.0 0-05 05-1.0

Derecktor Derecktor

Shipyard RPRG Shipyard PRG

QC Identifier Sediment Sediment
BENZO(A)PYRENE (UG/KG) 539 53.92 360 1400 * 140 320 J
HIGH MOLECULAR WEIGHT PAHS (UG/KG) 13903 6951 4223 23070 1316 2966
TOTAL PAH (UG/KG) 4448 24485 1427 3358
2,4'-DDE (UG/KG) 9.06 NA NA NA NA
SUM OF PCB CONGENERS X 2 (UG/KG) 92.82 764 749 144 203
ARSENIC (MG/KG) 17.09 9.1 J 9.1 J 10.1 J 11.1 J
COPPER (MG/KG) 73.74 85.9 J 218 7.7 J 107 J
LEAD (MG/KG) 168 83.94 71.6 J 168 J 58.4 J 75.6 J
SILVER (MG/KG) 2342 0.22 uJ 0.64 J 0.28 uJ 0.29 uJ
ZINC (MG/KG) 118 200 401 166 J 205 J

Notes:

PRG - Referto FS Report, Appendix B.
RPRG - Refer to FS Report, Appendix B.

Black Background - Criteria Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
R - Rejected; NA - Not Analyzed; * - From dilution analysis
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Source:
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There are several possible reasons concentrations differ between sampling events, including changes to
inputs of PAHs to sediment, natural attenuation processes, sediment movement due to ship traffic,
seasonal or tidal currents, spatial heterogeneity of sediment, mixing of sediment and sediment deposition.
URI reported in the ERA that sediment deposition was between 1 and 2 centimeters per year in

Coddington Cove, based on analytical results of core samples collected.

AVS and SEM were measured in the sediment to determine bioavailability of metals present in the
sediment. The presence of AVS has been found to bind metals in sedimentary environments and restrict
them from being metabolized by the receptor organism. A ratio of SEM:AVS less than 1 indicates the
presence of AVS that would thus restrict the metal from becoming available to benthic organisms.
SEM:AVS ratios are presented in Appendix C. Ratios of >1 were observed for sediments at stations
DSY-32 (399) DSY-26 (7.4), DSY-02 (10.7), DSY-28 (19.4), DSY-09 (1.9), and DSY-31 (1.2). Stations
where SEM:AVS ratios were close, but below 1.0 included DSY-101, 103, 20, 27, 04, 11, and 06.
Stations where SEM:AVS ratios were well below 1.0 included DSY-03, 05, 08, and 29. Reference
stations provided SEM:AVS ratios of between 0.2 — 13. Using these results for evaluating PRGs, it was
observed that the highest lead concentrations measured in surface sediments in 2004 were reported for
Stations DSY-103 (168 mg/kg) DSY-27 (138 mg/kg), DSY-03 (114 mg/kg) and DSY-29 (113 mg/kg). All
these stations have low SEM:AVS ratios, indicating the lead and other metals in those samples are

not particularly bioavailable.

Total organic carbon was also measured in sediment samples collected (Appendix C). High levels of
TOC indicate presence of natural organic materials (plant matter, etc) in the sediment which tend to bind
with some organic contaminants. PCBs and long-chain hydrocarbons have the propensity to bind with
sediments inhibiting their transport except with those sediment particles. This propensity favors smaller
organic sediment particles, and not larger and smooth sand particles. Therefore, these PCB and PAH
compounds tend to accumulate with mucky organic sediments and stay in place better than in locations
where there are loose sands and gravels. Higher TOC was noted in the restricted areas of the site
(Stations 29, 03, 02) and the reference areas (particularly Castle Hill Cove 01) than areas which are more
subject to current flows (JPC Stations, DSY-09, 11, and 32). Sample descriptions presented in Appendix
A show organic mucky sediments were found during sample collections around the carriers at Pier 1
(stations DSY-05, 04, 06, and 08) during the 2004 event, suggesting that the ships are restricting flow and

causing silts to settle.

4.2 FORENSIC HYDROCARBON CHARACTERIZATION

A forensic hydrocarbon characterization (fingerprinting) of sediments was conducted on sediment

samples collected during this effort. The results of these analyses were intended to help identify impacts
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from historical activities near the site, versus other inputs (ambient sources, storm runoff, non-point
discharges, current fuel use and boat traffic) near the Derecktor Shipyard study area. The forensic data
evaluation compared the concentrations and compositions of petroleum and combustion residues in
these sediments with those in six samples collected from background reference locations (Jamestown
Cranston Cove, Jamestown Potter Cove, and Castle Hill Cove). A full report on these analyses is
provided in Appendix E of this report. The summary of the findings interpreted from this characterization

is provided in the following paragraphs.

The reference sediments contained varied hydrocarbon mixtures derived from petroleum (petrogenic),
combustion (pyrogenic), and natural (diagenetic) origins. The dominant hydrocarbons consisted of
weathered residual range petroleum mixed with plant waxes and pyrogenic PAHs. The concentration of
the 16 EPA Priority Pollutant PAHs plus methyl naphthalene ranged from 220 ug/kg to 6,500 ug/kg.
Sediments from Jamestown Cranston Cove contained the highest levels of plant waxes while Castle Hill

Cove contained the highest levels of pyrogenic PAHSs.

Sediment samples from the shallow cores at sampling locations DSY-SD-101 (total PAHs equal to 9,500
ug/kg in the 6” to 12" interval) and DSY-SD-103 (total PAHs from 11,000 ug/kg to 44,000 ug/kg in the first
two 6" intervals, respectively) resembled the Castle Hill Cove reference sediments with slightly higher
levels of pyrogenic 4- to 6-ring PAHs. The high level of anthracene relative to phenanthrene in these

sediments was consistent with creosote used to treat marine pilings and other wooden structures.

Sediment samples collected from locations DSY-SD-03 and DSY-SD-29 also contained slightly higher
pyrogenic 4- to 6-ring PAHs (total PAHs equal to 22,000 ug/kg to 15,000 ug/kg, respectively). These
elevated PAHs are attributable to higher soot loadings from proximal storm drains, exhaust from ship
engines, or local industry. The reader should note that this area receives storm water from a large storm

drain outfall, originating from the Building 234 area, and Building 7, a heating plant.

The sediment sample from DSY-SD-09 contained levels of total PAHs consistent with background (total
PAHs equal to 490 ug/kg to 700 ug/kg). However, compared to other Coddington Cove and background
samples, this sediment contained slightly higher levels of hydrocarbons associated with middle to heavy
residual range petroleum (e.g., slightly enriched petrogenic PAHs). This pattern was very similar to that
at DSY-SD-06 (total PAHs equal to 3,600 ug/kg). DSY-SD-27 contained a mixture of combustion derived
PAHs plus slightly higher levels of hydrocarbons consistent with middle distillate (e.g., marine diesel)
(total PAHs equal to 7,900 ug/kg).

The remaining sediment samples were indistinguishable from the background reference samples based

on hydrocarbons concentration and composition. These samples included DSY-SD-02, DSY-SD-04,
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DSY-SD-05, DSY-SD-08, DSY-SD-11, DSY-SD-20, DSY-SD-28, DSY-SD-31, DSY-SD-32, DSY-SD-26,
DSY-SD-1010006, DSY-SD-104-0006, and DSY-SD-104-0612.

4.3 CONTINUOUS AUTOMATED SURFACE WATER TURBIDITY MONITORING

Surface water turbidity levels were continuously recorded at two monitoring stations for approximately
four weeks. The results were compared to the Navy’'s ship log and local precipitation records. Turbidity
data, correlated with ship arrivals and departure times, are summarized on Figures 4-2 and 4-3.
Figure 4-2 presents turbidity recorded at Pier 1 and Figure 4-3 presents turbidity recorded at Pier 2. The

data is presented in Appendix D.

The data illustrates variations in the suspended sediment levels between Piers 1 and 2. Turbidity
readings demonstrate minimal change in suspended sediment levels at Pier 1, and occasional large

variations in suspended sediment at Pier 2.

The elevated turbidity readings do not directly coincide with ship movement. There are several instances
when elevated turbidity values may coincide with ship movement as on September 7, 8, 14 and 24
(Figure 4-3). A high turbidity reading at Pier 2 on September 14 at approximately 1600 appears to
correspond with the Juniper leaving this Pier and a relatively high turbidity reading recorded at Pier 1 at
about the same time may further support the effect of this ship on suspended sediment levels. Other

elevated turbidity readings do not correlate directly with ship movement records.

Weather may also impact the amount of suspended sediment present in an area. Precipitation of 2.65
inches in a 24 hour period on September 29 does appear to correspond to an increase in turbidity levels
recorded on both sensors. However, this should result in a similar response in the sensors at both piers,
which does not appear to be the case. This was the most significant rain event during the period of study.

No other variations in turbidity correlated with an observed weather event.

The overall conclusion drawn from the turbidity monitoring is that variations in turbidity levels may be due
to a combination of factors including ship movement and its effect of re-suspending sediment particles,
increased wave activity due to storms and tidal and seasonal fluctuations in water levels and currents.
Washing of the pier using a firehose to clean the deck of shell debris left from gulls was an observed
practice by Navy employees working on Pier 2 during the study. Such an activity may also contribute to
periodic increases in turbidity readings as the shells are washed over the end of the pier, near the

recording sensor.
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FIGURE 4-2

VESSEL ACTIVITY VERSUS TURBIDITY DATA COLLECTED AUGUST 27 - SEPTEMBER 29, 2004 PIER 1
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
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FIGURE 4-3

VESSEL ACTIVITY VERSUS TURBIDITY DATA COLLECTED AUGUST 27 - SEPTEMBER 29, 2004 PIER 2
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
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NOTE: THE SENSOR STOPPED WORKING SEPTEMBER 14. DATA COLLECTED BETWEEN SEPTEMBER 14 AND 22, WHEN THE SENSOR WAS REPLACED, IS NOT CONSIDERED TO BE VALID.
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5.0 SUMMARY AND CONCLUSION

Surface sediment samples collected from Coddington Cove near the Former Derecktor Shipyard area in
2004 were compared to those collected in 1993 through 1995, and reported in the Ecological Risk
Assessment for the site. While a number of contaminants still exceed RPRGs at some stations, sediment

contaminant concentrations were notably lower in the 2004 data set than in previously collected data.

A forensic analysis of aliquots of the samples collected as a part of this effort found that the Coddington
Cove sample stations generally contained hydrocarbon concentrations and compositions that were
consistent with background. Slightly elevated PAH concentrations were observed near creosote treated
wood pilings (DSY-103, Pier 1) and storm sewer outfalls (DSY-03 and DSY-29). Mixtures of background
hydrocarbons and elevated levels of middle to heavy petroleum (relative to reference stations) were
observed in three separate study area locations — Stations DSY-09, DSY-06, and DSY-27. Such

petroleum residues are most likely attributable to fueling or other vessel related activities.

Contaminants detected in sediment support previous findings of contaminants exceeding RPRGs at
Stations DSY-27 (PCBs), DSY-03/DSY-29 (PAHSs). Elevated concentrations of fuel related PAHs were
found near Pier 1 (DSY-101 and 104). PAH signatures from stations DSY-103 and DSY-101 were similar

to those found at the Castle Hill Cove stations, and may be attributable to treated wood pilings.

Water turbidity was recorded within 1 foot of the cove bottom for a 34 day period at the seaward ends of
Piers 1 and 2, and increased turbidity levels were compared with the Navy dockmasters log of ship
arrivals and departures. While some correlation is possible, correlations of increased turbidity readings at
depth and ship movements were not consistent for the period.
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APPENDIX A

FIELD DATA SHEETS
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é(“} |0 V -
Airbill No. ?’ No. of Coolers MSLE )’
» oys g OO0 72 7556 ( e !,‘jig’f‘%‘
- n» ) * 'Pre'se%vative Preservative Preservative Preservative Preservative
Z00q -
Sample Number | Matrix | Date/Time Sampte Location Tag Number(s) Qc L{JZ
&»‘gA-a"n Y P o y s P P
4| & B DEYSD- Jy - 00 Y i
3 topd 5 [ =08~ D2 /
H
4 " §
{605 ] | - Dubpz- h¥) g
jes| || oy~ ] f
s } ; X il g /
iy wzz;.} - /
20 - 27 {
1754 =31 - i
g) & - - b
o idla i /
lZeg) |\ | -3 :g, Ll I3
== f:
RS o~
&, * .
1y [a5p sy sp - 082610 % [ /4T
Relinquished By: v Datfe/ﬂme " | Received By: (chnature) Shipment for Case Compjete? | Remarks
(Signature) i
| ] ;‘ by J’{ 'f
[
NO
Relinqdy&hed By: Date/Ttme Received for Laboratory By: DaterTime

(Signature)

Tt NUS Form 0022




Case No. . —
Page <& of witly
g

ANALYTICAL SERVICE
Packing List/Chain-of-Custody

Subcontract No.

ll TETRA TECH NUS, INC.
F'roject NG, Laboratory Name: / Container Type Container Type Contamevgl Container Type Container Type
i/ / Lt
i d [’?’}fﬁ/yé\ {747/ g/ ?? Tid 7 L&g/) S}JQ /}’fvbiif? s’ mag‘fzzﬁm
Date Shlpped e Cé'rrler 5} Anaiysns ¥ Analysis gﬁnaflysss © Analysis Analysis
Airbill l\foi ;9 No. of Coolers ' "mqfi’wgu»’ %”UVUW:;’{»&
2T /
H4SS 012 1566 ] \vmi/ i v A1 B
‘ Preservgnve Preservative Proserva(i\}e Preservative Preservative
Sample Nmeer Matrix Date/Time Sample Location Tag Number(s} Qc S/W | o o
¥t i ji“)é?‘?”wﬁ} Copy = DERnY i
1 Yy, i VO oy = i
v PR R W v
5 I Prxa- L
T § 13
] { f NI LN 0] f v
‘ ? ¥ AT WY R e W . - - :;,{/ﬂ. C"‘J}"ﬁd‘g‘?{"
v_ |y e Clp i Yol e U EEE
- ) : g B
S §? % fﬁ?f f & i T %"‘l{}'}" -~ BRALLO 5 w"‘fcﬂ‘ L—-’r a
f::“/‘:"'ﬁ’ 5 . 7 ‘ T .
;%Sa i‘}imﬂf‘% = § Q;{% } »h%'{g‘?&éf f% (b/uam ié ) -
FYET RS o =7 L~ LTaa i i T g —
j i . § ; ; CLQ ‘
LA sl laop i Rapg ~6¥Deod RE | porea / { faled S MG 0y
£y é gg [ \:1 A AT - 3 3 .
Lo lehy Gep Y @@as D 0Ly K& | prvan L) Do AU Aner YzR)
H . . A / i E
: ;M;gaz}éhg,%« EEN -tz ag B Dive 2 i @QQ afi oy
3 7 4 ¢ N ~
SN ! , ] / Vi 51 i
R ;1@3 3\/':{ ST O ST
Raaeat SN —/{ / - ? [ L A ;f o f
Relinquished By: Date/Time Received By: {Signature) Shipment for Case Complete? | Remarks
(Signature) a N Ty« D LT i
e 3},{ - {&% Z} Liae D,«?f’ Sb 7 07 -~O5diof
- ?’ YE NO b /

( Pl P A sl ;) eIy ¢ bt ~ 157 L
Relinquished By’ D%téffirﬁ% Received for Laboratory By: Datemme W “/ 30 SRR
(Signature} . ¢ /7 oA

tn Lub GG
/
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name: DERECKTOR SHIPYARD Tetra Tech NUS Job No./PMS N1611- (ZQ@L
Sample ID: g l," &2 @ ‘bs\[t’§> DZ'%ZB’M( QC Information: __ DUY_ <\ (if applicable)
Sample Method: PONAR CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
oo
Depth Sampled: C - lo feet : 6/40 i Soil Trip Blank*
L o O l _ _X__ Sediment Rinsate Blank*
Sample Date & Time: %/ Z22/2004 /é Z) hours Dup. Time: hours Lagoon/Pond Field Duplicate collected
_ (military) ) o Grab Composite
Sampler(s): T. Dorgan / K. O'Neill/ {circle appropriate) — —
. Other
Data Recorded By: \\/ . N
Ji .
/ ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc. =
Survey Meter/Monitor Reading: ppm .- % B
*include DIUF lot # in “other”
ANALYSIS Check | NOTES/SKETCH: ' : : 7 L(fg ,70__
QT fuly O FRTCLES StsH]
AVS/SEM X Dmﬁﬁ {TVQ‘ Eu‘i‘eK MO - Gy = ) | )
TAL METALS N
TOC '
PAH 8270C BN
PCB Ccongeners )C
Forensic TPH/PAH N

Tt NUS Form O00GA
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

47

Site Name: DERECKTOR SHIPYAR
Sample ID: __?_5\{ 5=

DSY-$d 03 -8 TE0Y

Tetra Tech NUS Job No./PMS N1611- (%Z?z
/

QC Information: {(if applicable)

D

Sample Method: /P

o-b"

EKMAN CORE SAMPLER

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Soil B Trip Blank*
/a _ _X__ Sediment Rinsate Blank™*
Sample Date & Time: 8 /2 12004 J9/0 _ nours  Dup. Time: hours Lagoon/Pond Field Duplicate collected
_ (military) . _ Grab Composite

Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate) —

Other
Data Recorded By: ’_IT‘B’V" - _

/ { Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.)
Survey Meter/Monitor Reading: S~ ppm

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:
— —_
AVS/SEM N DM - BMQ L ST Aosis ST TiBeE @W SHAD
"TAL METALS X /
—
Toc X S Fer e M s, ', 5 ook Mussl SHAL FRAGISTS,
PAH 8270C r V4 )
PCB Ccongeners KK
Forensic TPH/PAH N
7

Tt NUS Form O005A




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name: DERECKTOR SHIPYARD 5 - , nsf 6% Tetra Tech NUS Job No./PMS N1611- ( }§Z"Z/
Sample ID: ! 3 7 J ..Sb ".SD" (ﬂ/«— QC Information: e — (if applicable)
Sample Method: PONAR CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
fc
Depth Sampled: a- (ﬂ feet Soil Trip Blank*
_X__ Sediment Rinsate Blank*

Sample Date & Time: é/__Z_@_/ZOOAr 0 hours Dup. Time: hours Lagoon/Pond Field Duplicate collected

_ (military) ) ) Grab Composite
Sampler(s):  T. Dorgan / K. O’Neill/ (circle appropriate) —_

( Other
Data Recorded By: ( A—"
{ Signature)

e /
Survey Meter/Monitor Reading:

Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet
BaR |

’

Etc.) <y

ppm

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

AVS/SEM

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

Forensic TPH/PAH

S P A ¥4 e

kel MK . Nos
(N cmneT. 3

S\CT,TRICE L], e DT Fibk fokie)

HJC opoR. <Tdors

Tt NUS Form OO05A




TETRA TECH NUS, INC. SAMPLE LOG SHEET - SEDIMENT
Site Name: DERECKTOR SHIPY N ‘ o Tetra Tech NUS Job No PMS N1611- 05 Z 2
Sample ID: M;QE;Q;@ l\g\{ ”SD "ﬁS’&@Z(S@If QC Information: lé (if applicable)

Sample Method: EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)

Vi

Depth Sampled: O~ (9 feet Soil Trip Blank*
X__ Sediment Rinsate Blank*
Sample Date & Time: __g__/ 7 /2004 /¢ o0 ( '[‘t]ou)rs Dup. Time: 12505 hours |~ ™ | agoon/Pond X Field Duplicate collected
military .
Sampler(s):  T. Dorgan / K. O'Neill/ (circle appropriate) — Grab — Composite
Data Recorded By: TD/%V\"“ Other
& / ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.
Survey Meter/Monitor Reading: ppm te.)
*include DIUF lot # in “other”
ANALYSIS Check | NOTES/SKETCH:
AVS/SEM 'S — < /%27 -
TAL METALS K Dip. (—,%"(* Btk Muck G- (o gl?’f— CES TR masser)
TOC 'l
PAH B170C % Sl f@,ﬂ;ﬁ(w Gk Crad g épfé 0. &ﬁ@?}ﬂ o2 A—
PCB Ccongeners N 10 355 A,g M %W{#
Forensic TPH/PAH | 1 o SW f M

Tt NUS Form O0O0OBA



TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:  DERECKTOR SHIPYARD ﬁ

LG T2

Tetra Tech NUS Job No./PMS N1611-

W -0 - 682504

e - B

Sample ID: = ) kg — QC Information: R —— (if applicable)
Sample Method: PONAR CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
. .
Depth Sampled: A - ({:1 feet Soil Trip Blank*
, - - X__ Sediment Rinsate Blank*
Sample Date & Time: (é /2% )/2004 l {Q l 5‘ hours Dup. Time: hours | =~  Lagoon/Pond Field Duplicate collected
(military) ——G b C it
Sampler(s): T. Dorgan / K. O'Neill/ {circle appropriate) S omposite
AN : Oth
Data Recorded By: A M N N— e
4// [ ( Signature) Description (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.) S&= - v}é%\‘;’c‘
Survey Meter/Monitor Reading: ppm [ = \lf ML @m 77%
*include DIUF lot # in “other”
ANALYSIS Check | NOTES/SKETCH:
< , WEAE € C / @Qé FheTer) -
AVS/SEM 'y T q(&é\%ﬂ S\N%ﬂﬂrﬁ\g N\-T(V\Qf tﬂ&{] - )
TAL METALS N : _ - ]
TOC ' va—@k ./gds,e(a }\/\U‘LK\ R ER _4(%5 yﬁzﬂ
PAH 8270C -0 '
PCB Ccongeners "‘{‘3
Forensic TPH/PAH | ke

Tt NUS Form OOOBA




TETRA TECH NUS, INC. SAMPLE LOG SHEET — SEDIMENT

Site Name: DERECKTOR S ARD o e \ Tetra Tech NUS Job No./PMS N1611- 95 22

Sample ID: M’@ 37}5?”’9 M&?“Ogéééjé QC Information: ¢ (if applicable)

Sample Method: PONAR CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Soil Trip Blank*

) _ _X_ Sediment Rinsate Blank*
Sample Date & Time: _f_/_z._Cz/ZOOAL _ hours Dup. Time:___ hours Lagoon/Pond Field Duplicate collected
(military) Grab Composit
Sampler(s): T. Dorgan / K. O’'Neill/ {circle appropriate) . — ZOmP I,e
/'\7\0‘/7 Other
Data Recorded By: /c_/ N~ —
/ ( Signature) Description: (Sand, Clay, Muck, Peat/ gy, Moist, Wet,

Etc.) &= Bk 1 %

Survey Meter/Monitor Reading: ppm ) & )l?w
*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH: }\30 W?Lé WK@Q

AVS/SEM & AaNPTS W ITH FOMAR. LSS v A SM. (QTY o

TAL METALS

§2§8270C ) FolM\ fcmuf(a f}rkﬂ'ﬂ@ NS i 07\1/7’ FW/%</!/
FCB Coongners SHAL FALWETE | | BUANE G- LRSS M) | TRE LSS

f’W]M :

Tt NUS Form OOOGA




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

Tetra Tech NUS Job No./PMS N1611- 4& Z -

QC Information: (if applicable)

DEE_RFC';T?R SHIPYARD@\ l)gf’SD iy g; CTQZQJOL(

TYPE OF SAMPLE: (Check all that apply)

Sample Method: (PONAR ) EKMAN CORE SAMPLER
t

O- o

Depth Sampled: feet ____ Sall __ Trip Blank*
Semple Date & Time: ”“g_/L(Z/ZOCM ______lOZg “hours Dup. Time: hours _—_X___ Sfad;c?oe:/tPond B R!:I?eslgtgLJBrI;Iair(:z:e collected
Sampler{s}: T. Dorgan / K. O'Neill/ e {circle appropriate) ___ Grab Composite
Data Recorded By: /. N Other

'y / { Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Survey Meter/Monitor Reading: Etc.) gM()'CL .

ppm

*include DIUF lot # in “other”

ANALYSIS Check

AVS/SEM

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

Forensic TPH/PAH

7 D [

NOTES/SKETCH: Wfbﬂ 20 7 FRawn STl o 5.4—;@417{7# (SW 5:@.

Puek Mure. /Vbsnf ST
e Syal ﬁu(q S MM (T,

TRALE TRKE M S,

ﬁéﬁﬂ/%ﬁgcAWaﬁ— Fewuk,

Tt NUS Form O005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

Tetra Tech NUS Job No./PMS JN>1611 Qé
S/MS

QC Information: (if apphcable)

DERECKTOR SHIPYA . s s
W"@ ,bé‘f/.%f/}”/ ~0BA0F

TYPE OF SAMPLE: (Check all that apply)

Sample Method: EKMAN CORE SAMPLER
(14

Depth Sampled: O, (p feet Soil Trip Blank*
; . _X__ Sediment Rinsate Blank*
Sample Date & Time: g / 29/2004 ( Thou)rs Dup. Time: hours Lagoon/Pond Field Duplicate collected
military Grab C it
Sampler(s): T. Dorgan / K. O"Neill/ (circle appropriate) —— ~omposite
Other Mé//‘/(%b
Data Recorded By: } i Y T~ {
— M
[ ( Signature) Description: {(Sand, Clay, uck, Peat, Dry, Moist, Wet,
Etc.) _Sex D%: e

Survey Meter/Monitor Reading:

ppm

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

AVS/SEM

TAL METALS

TOC

o oM

PAH 8270C

PCB Ccongeners

SHa —FM’/?M

idate’atale

Forensic TPH/PAH

MULT {YRA_&‘S VJ/ PM T §L7/ MJLM/{(; /‘T‘ﬁ& MS/MSD.

by

LD T GuD, TRAeE SCT. TRKEE

bt M T ey /H,/]A{/me Femlh ol S

Tt NUS Form O005A




Page _

TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

Tetra Tech NUS Job No./PMS N1611- 05% Z
QC Information: f applicable)

DS=9D= =08 704

Sample Method: ONAR) EKMAN CORE SAMPLER

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: O——'(o feet ___Soil __ Trip Blank*
Sample Date & Time: ﬁ/z_(_ﬁ__/ZOOZl ] Z— ' Q _hours Dup. Time: hours i—_ Sf;;;n:,?/tpond T R,:i?esigtgilﬂgl;; collected
Sampler(s):  T. Dorgan / K. O'Neill/ e (circle appropriate) — Grab Composite
Data Recorded By: ﬁ}"‘}/\/\ Other

e / (\STgnature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Survey Meter/Monitor Reading: ppm Etc.)

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

al

AVS/SEM N

TAL METALS A

TOC X

PAH 8270C X

PCB Ccongeners <

Forensic TPH/PAH L
7

muci N\osw( éu,T/ TRACT &A"/ %FZS

LT eees> <SOREKE (AT Mf(?a&s - HORE o1 ,3%792/4%[ Butell

Tt NUS Form O005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

Tetra Tech NUS Job No./PMS N1611- 4CZ —
QC Information: e (if applicable)

DERECII(TOR SEIPYﬁRD @; j\gy,yg‘/} _ ZC) ,ﬂg£@6¥

Sample Method: EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
lr
Depth Sampled: 0’(9 feet Soil Trip Blank*
; _X__ Sediment Rinsate Blank*
Sample Date & Time: € /éé/2004 Z Z /(2 ”hours Dup. Time: hours Lagoon/Pond Field Duplicate collected
] (military) ) ) Grab Composite

Sampler(s):  T. Dorgan / K. O’'Neill/ {circle appropriate) —
Other

Data Recorded By: /, M N

/ / { Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.) “

Survey Meter/Monitor Reading: ppm SerE B
*include DIUF lot # in “other”

I {m-ﬂ — /
ANALYSIS Check { NOTES/SKETCH: \/L WA 3 3 é) //Z@ .
AVS/SEM N W E Wj N4 § s
‘ [/ / (e

TAL METALS X LT. (7£(:L>M @ g Usd oy jg[f - M 7 /V( 557 77 R ')

oc e L FUES LS gPoR

T 2 e S . 5 .

PCB Ccongeners X

Forensic TPH/PAH K

Tt NUS Form O00O5A
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TETRA TECH NUS, INC.

\ \éSAIVIPLE LOG SHEET - SEDIMENT
AN )

VAV EATL
Ze T WONA 5
Site Name: " X - | Tetra Tech NUS Job No./PMS N1611- &5 2 2—
Sample ID: ‘/"’bb;% 08}(—(904 QC Information: e (if applicable)
Sample Method: /PONAR} EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
te '
Depth Sampled: 0 - (0 feet Soil Trip Blank*
- X__ Sediment Rinsate Blank*
Sample Date & Time: B 1 2Lz 12004 30@ hours Dup. Time: hours | = | agoon/Pond Field Duplicate collected
) (military) . . Grab Composite
Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate) B -
Other
Data Recorded By: /, AN
( ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.)
Survey Meter/Monitor Reading:

ppm

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:
AVS/SEM
TAL METALS
TOC ~
PAH 8270C [/ ’ il

PCB Ccongeners

ST, T

Forensic TPH/PAH

M PLe

STCuITER.  BASAD (Ipseh- TAAAD S 5&(@:&5‘
FOA HAS N&ﬂ%@é SOPE 415 (oresel - é

D Nosy FopdD pu jetlel) AU _% IS
Mo 4Zg o) . TRACE SHele FHGMITS
@ VD> . PR~ S Fwe SppbadBD

Tt NUS Form 0005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name: DERECKTOR SHIPYARD g O o Tetra Tech NUS Job No./PMS N1611- OS &2

Sample ID: ] \ [) - 27 —ZﬁZ(c: L([ QC Information: (if applicable)

Sample Method: EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)

"

Depth Sampled: s feet Soil Trip Blank*
X__ Sediment Rinsate Blank*

Sample Date & Time: _ %/ Z& /2004 (1s0 _hours Dup. Time: hours | = Lagoon/Pond Field Duplicate collected

) (military) , ) ____ Grab Composite

Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate) —
Other

Data Recorded By: IC_/ I

é ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc. &

Survey Meter/Monitor Reading: ppm c.) S
*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH: |
vd <

AVS/SEM p S (" LA feroRed A~ [ L MeThL As | Row) PERRIC Aot u—7

TAL METALS N

TOC X i L\* g&m Z (’{\?ﬁgﬁ lopled & NG oF sHaL WW’S

PAH 8270C X [E'} 51,( TR (o <

PCB Ccongeners K Ed’{}{— S\L\ Bw q%& A Q/A'g“ U < J‘—I«"?f ,’"{'9/& D KL

Forensic TPE/PAH A *‘p;@ig !ercb 0<S. f\g%tﬂég W e HESOS -

Pt

sookie [ G W Tpilor) et HIE Sp0

Tt NUS Form O0O0GA




TETRA TECH NUS, INC. SAMPLE LOG SHEET - SEDIMENT

Tetra Tech NUS Job No./PMS N1611- 0% Z‘Z_

Site Name: DERECKTOR §|7-III‘?)YAR[)“ 7 N . s ' .
Sample ID: ]@%*‘;f = S=17 @b§7ﬂ' Sl) - Z.%'O 52507]4 QC Information: e (if applicable)
Sample Method: PONAR @) CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
I
Depth Sampled: O - b feet Soil Trip Blank*
. gg} ) X Sediment Rinsate Blank*
Sample Date & Time: % | 25 12004 / hours Dup. Time: hours Lagoon/Pond Field Duplicate collected
. {military) . _ Grab Composite
Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate) — —
Other
Data Recorded By: ] - 2 M
~— / ( Signature) Description: {Sand, Clay, Muck, Peat, Dry, Moist, Wet,
. Etc.)
Survey Meter/Monitor Reading: ppm
*include DIUF lot # in “other”

ANALYSIS | Check NOTES/SKETCI;IiT ﬁ@@;\‘}‘ CRTRCE (ol I ‘4&%@;3{ @ RACTER J~

Pomm | el bew-Biek VUL Surhe® oy S1FE BRITCES
TOC

T — g WS odoR ery Sy

PCB Ccongeners 7(

Forensic TPH/PAH \,(

M\\Baﬁl‘//: \ TR Cé@%_ @m\bi’!@ﬂ D\J\o/ T DHBH Mmgf: @aw@/cz"

Tt NUS Form O0O05A
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TETRA TECH NUS, INC. SAMPLE LOG SHEET - SEDIMENT

Tetra Tech NUS Job No./PMS N1611- Qéf;"/

Site Name: DEREEKTOR SHIPYARD, e
Sample ID: <[Jx ‘ wis E WAV _{ S?D’ 5@““ Zﬁ ’05/Z-W QC Information: Lo (if applicable)
Sample Method:/” PONAR) EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
I
Depth Sampled: 0"(_0 feet Soil Trip Blank*
. _X__ Sediment Rinsate Blank*
Sample Date & Time: _% /2 /2004 20 hours Dup. Time: hours Lagoon/Pond Field Duplicate collected
{military) Grab ———C .
Sampler(s): T. Dorgan / K. O’Neill/ (circle appropriate) — — . Omposite
Other
Data Recorded By: ’I] [
( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc. SOK - AL
Survey Meter/Monitor Reading: ppm ) Iu K 'g”.rf (.L /
1
*include DIUF lot # in “other”
ANALYSIS Check | NOTES/SKETCH:

IEEY bt (v Surde Mok Lo f /uZ St SHTUES, Tpe
A

FAi 7 MoSSOL S Farppa TS . Skak 'y S oDoR ke Loss

PCB Ccongeners

Forensic TPH/PAH

Tt NUS Form O005A




Page !

TETRA TECH NUS, INC. SAMPLE LOG SHEET - SEDIMENT
Site Name: DERECKTOR SHIPYAR . N Tetra Tech NUS Job No./PMS N1611- @52’2
Sample ID: W‘@ ES?ﬁ— SD-3]- ﬁg/Zbﬁl{ QC Information: — (if applicable)

Sample Method: /PONAR/) EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
i

Depth Sampled: D’(& feet Soil Trip Blank *
i =Y, . _X__ Sediment Rinsate Blank*
Sample Date & Time: 5/_/2_(9_/2004 J hours Dup. Time: . hours Lagoon/Pond Field Duplicate collected
{military) Grab . o it

Sampler(s): T. Dorgan / K. O'Neill/ {circle appropriate) %‘ — vomposite
Other

Data Recorded By:

< ( Signature) L .

Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc. = )
Survey Meter/Monitor Reading: ppm ) Sex Rer.O

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

AVS/SEM

TAL METALS

7&030 Sukates BAK 32008 MUtk Mo‘smf SILT, TRAeE 447/ /

TOC

WoTed, (4 S oo Moo SHeo

PAH 8270C

PCB Ccongeners

Forensic TPH/PAH

< [ PP

Tt NUS Form O005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

DEREC\KIOR SﬁIPYAR@h Dé\j_ Sb _ 32 —O%ZQ;GZF

Tetra Tech NUS Job No./PMS N1611- @«@OCZW

QC Information: — (if applicable)

Sample Method: EKMAN  CORE SAMPLER

TYPE OF SAMPLE: (Check all that apply)

d——’(-0((

Depth Sampled: feet Soil Trip Blank*
X Sediment Rinsate Blank*

Sample Date & Time: B 120 12004 )ZL{O _hours Dup. Time: hours |~ Lagoon/Pond Field Duplicate collected

' (military) ' ] ~~ Grab Composite
Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate)
-—1T Other
Data Recorded By: [ .\ —"—
{ ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.) &ac

Survey Meter/Monitor Reading: ppm ’21' B0
*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH: <TILCUATER.  BHES =

AVS/SEM X

TAL METALS " 17 E(?L’@A OATIN &3 Spies . oss }A’Lﬂﬂ_ R 73/7'575‘2//% Ruferd ST L,/

TOC X

PAH 8270C X ’I{(A(;L &UP‘T’ 7{%@ ﬁldlf g% L/(?H’f # g M M’ m %S@C/,

PCB Ccongeners }(

Forensic TPH/PAH <

ok € oz (huaed 1 e o b N-Mis LD

Tt NUS Form O00GA




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name: DERECKTOR SHIPYARD £\
Sample ID: S =

b‘%‘f SD w/, DgZCOOLKTetra Tech NUS Job No./PMS N1611-_ S Z7{

QC Information: T (if applicable)

TYPE OF SAMPLE: (Check all that apply)

Sample Method: PONAR) EKMAN CORE SAMPLER
/(

Depth Sampled: @’ Z feet

Sample Date & Time: ‘_(é/ Z{a /12004 WGb hours

{military)
Sampler(s): T. Dorgan / K. O'Neill/

Data Recorded By: I— iv/ Iy
./ L/

Survey Meter/Monitor Reading:

( Signature)

Soil Trip Blank*
' _X__ Sediment Rinsate Blank*
Dup. Time: hours Lagoon/Pond Field Duplicate collected
. . Grab Composite

(circle appropriate) — —
Other
Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.)

ppm

*include DIUF lot # in “other”

ANALYSIS Check

AVS/SEM

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

Fu -

Forensic TPH/PAH

NOTES/SKETCH: ér}O (—IMS ) (79/ A UM &

CILIER S Nos 720 vac GRS b swys
T [ cozhordd) BRMB ! Teaee ST TIME SHAL Ry
| TRy cummid (W SAMALE

Tt NUS Form O005A




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

DERECKTOR SHIPYARD 7=, P
BN L@ Ny (DT 08260

QC Information:

Tetra Tech NUS Job No./PMS N1611- (éz Z_/_-_

(if applicable)

EKMAN CORE SAMPLER

TYPE OF SAMPLE:

Sample Method:

(Check all that apply)

Rinsate Blank*

Field Duplicate collected

ppm

{Sand, Clay, Muck, Peat, Dry, Moist, Wet,

i

Depth Sampled: O ~ Z- feet Soil Trip Blank*
X__ Sediment
Sample Date & Time: g/ Z{z /2004 \1’\ \O hours Dup. Time: hours |~ " Lagoon/Pond
. . (military} . _ Grab Composite

Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate) —

/—M Other
Data Recorded By: ) VA—

/ l ( Signature) Description:

: . . Etc.)
Survey Meter/Monitor Reading:

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH: /u/g (:7;24’?35 “To él:{‘ W cumAt JMM(? %2
AVS/SEM N M
TAL METALS %Z §04'UD M/L G- WQ\B gw/w %/dé‘% 5}/@ @A
TOC

H, & abaR.
e e RO
Forensic TPH/PAH \\{\

Tt NUS Form O0O0GA




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

. 7 Tl

Site Name: DERECKTOR SHIPYAR \ . N e o [ Tetra Tech NUS Job No. /PMS N161 1O§

Sample ID: M bf’f’gb" .,)PC"(D I’O%Z(ﬁolf QC Information: (if applicable)

SR .
Sample Method: t,@?' EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
It

Depth Sampled:  (D—7. feet Soil Trip Blank*
_X__ Sediment Rinsate Blank™

Sample Date & Time: __?_/_ZQ_/ZOO‘L (_L/L{Q(TTOU;S Dup. Time: _hours Lagoon/Pond Field Duplicate collected

military Grab } .

Sampler(s): T. Dorgan / K. O'Neill/ (circle appropriate) — Ve Composite
Oth

Data Recorded By: / 2 S ther

7 T
- I ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.)

Survey Meter/Monitor Reading:

ppm

*include DIUF lot # in “other”

ANALYSIS Check

AVS/SEM

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

><7<7<>§ <X

Forensic TPH/PAH

NOTES/SKETCH: "/[5’25 17/2/%5 /E 6’67’ KWC/(J/U/ {/de/(

gmﬂb. Brag Moy,

Tihes Sr(—/
Do S odok .

Ford - MDD
A QL RAMENS |

w&yﬁ%’w ).

[ kM (1R

Tt NUS Form O005A




TETRA TECH NUS, INC. SAMPLE LOG SHEET - SEDIMENT

Site Name: DERECKTOR

SHIPYARD etra Tech NUS Job No./PMS N1611- 0?}{@2/

Sample ID: ’?h,(;\f :S?C "’@ \S\f :3) ?@Z’D%ZLOG C Information: e

(if applicable)
Sample Method: PONAR EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: iz Trip Blank*

D C;f feet W C}ﬁﬁg ____ Soil

_X__ Sediment

Rinsate Blank*
Field Duplicate collected

Sample Date & Tlme /12004 _ hours Dup. Time: hours Lagoon/Pond
S milirary) Grab Composite
Sampler(s):  T. Dorgan/ K. O'Neill/ (circle appropriate) — P
; Other
Data Recorded By: W\—\mﬂ] e
“"**"’) / ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.

Survey Meter/Monitor Reading: ppm )

*include DIUF lot # in “other”

ANALYSIS Check

NOTES/SKETCH: JerH = [0 @ EOWW HLL ﬁ,%u/ S

AVS/SEM

TAL METALS

Mm08465wmeﬁ$m%&w& etmpn]

TOC

PAH 8270C

PCB Ccongeners

m ST s SrAciey  ghol) saeu,‘»

Forensic TPH/PAH

:NO)T @UC)LL([‘\L
COWMRT T TC | 4 o Shfe. ML SHAULS w/w)f TS DRI

o Semple ThoM . Mos o ad e
SCC-03

Tt NUS Form 000G A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

DERECKTOR SHIPYARDy cr e ; .. fetra Tech NUS Job No./PMS N1611- 4522
M b5\_{" S.D“’ T“PC,OE»-O%%D QC Information: DUr- 3 (if applicable)

TYPE OF SAMPLE: {Check all that apply)

Sample I\/Iethod: EKMAN CORE SAMPLER

((

Depth Sampled: O- b feet Soil " Trip Blank*
X__ Sediment Rinsate Blank*

Sample Date & Time: { /QZ /2004 /S—/; hours Dup. Time: [5@ hours |~ Lagoon/Pond Field Duplicate collected

B (military) T Grab Composit

Sampler(s):  T. Dorgan / K. O'Neill/ (circle appropriate) _— posite
Other

Data Recorded By: /-

/ ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.) 4523 ﬁSZQ/J

Survey Meter/Monitor Reading:

ppm

*include DIUF lot # in “other”

ANALYSIS | Check
AVSISEM
TAL METALS 5;44\)[) [
TOC — T
PAH 8270C }Qa 5

PCB Ccongeners

Forensic TPH/PAH

NOTES/SKETCH: WPN g épqgg ) &;)/'

e -eD. Tpbtsf bed Sl TS SreT
Ls Mo H, 5.

Tt NUS Form OO05A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

ool S0 o e

L._/ (

Tetra Tech NUS Job No /P, 1611- 061/7/
/M

QC Information:

|f applicable)

Sample Method: FKMAN  CORE SAMPLER

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Soil Trip Blank*
_X__ Sediment Rinsate Blank*
Sample Date & Time: ﬁ/'ZC /2004 /étz l.hou)rs Dup. Time: hours Lagoon/Pond Field Duplicate collected
{military Grab _—Com it
Sampler{s):  T. Dorgan K. O'Neill/ (circle appropriate) —_— posite
Data Recorded B ‘ ﬁ_/\ Other
ata Recorded By:
"/ ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
/ Etc.
Survey Meter/Monitor Reading: ppm )
*include DIUF lot # in “other”
ANALYSIS Check | NOTES/SKETCH:
AVS/SEM X M § 5 < =
TAL METALS = Purel. Moed J57L7f T Some TG T Sprld | TIREE
TOC X VI é Q>
PAH 8270C C $%’Lb§ Abuw @M L% i a)'J RS bﬁrﬁfC W Al
PCB Ccongeners )( ( H é) l\x ﬁ )
Forensic TPH/PAH ~ qm g “E [55 / é

Tt NUS Form O005A
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TETRA TECH NUS, INC. SAMPLE LOG SHEET - SEDIMENT

Site Name: DERECKTOR SHIPYARD - A o tra Tech NUS Job No./PMS N1611- §55 2
Sample ID: DS\'/ CL[-\ b&‘f’SD ’%Z' Og ngC Information: e ———— (if applicable)

Sample Method: EKMAN CORE SAMPLER TYPE OF SAMPLE: (Check all that apply)
!
Depth Sampled: & — (O feet Soil Trip Blank*
y X__ Sediment Rinsate Blank*
Sample Date & Time: 6/Zw /2004 ‘ (O&a hours Dup. Time: hours |~ Lagoon/Pond Field Duplicate collected
(military) Grab R
Sampler(s):  T. Dorgan / K. O’Neill/ {circle appropriate) a Composite
—_— Other
Data Recorded By: )D&""]U"\
( ( Signature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc. =

Survey Meter/Monitor Reading: ppm ) &eF ES
*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH: (XL GRASS RTeM A0 URACE

AVS/SEM

TAL METALS

TOC

DL W/B&ﬁa{é A Shals 7 QLT . Nasw( St gwé FrE
d

PAH 8270C

ookt G LGN A Ls AR,

PCB Ccongeners

lalaaslnl

Forensic TPH/PAH

Tt NUS Form O00BA
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SAMPLE LOG SHEET - SEDIMENT

@ TETRA TECH NUS, INC.
/

KTOR SHIp) Tetra Tech NUS MS LT
Site Name: DEREC etra Tech Job No./P N1611- (™
Sample ID: *' \DSY Sﬁ /&/'&ddé QC Information: . (if applicable)
D<o s PSP -/pl ol Z »
Sample Method: PONA ) KMAN ( CORE SAMPLEEJ TYPE OF SAMPLE: (Check all that apply)
[4
- 1
Depth Sampled: ! .fO\'Z_ feet @ Soll Trip Blank*
4 4 226-0° _ _X_ Sediment Rinsate Blank *
Sample Date & Time: ____/_2__5/2@04 I_EO_TKGU’!Z Dup. Time: hours Lagoon/Pond Field Duplicate collected
. (military) . ) Grab Composite
Sampler(s): T. Dorgan / K. O'Neill/ {circle appropriate) —
e Other
Data Recorded By: ) ,NM\
d [ ( Signature) Description: {Sand, Clay, Mu&k, Peat, Dry, Moist, Wet,

Survey Meter/Monitor Reading: ppm

*include DIUF lot # in “other”

voresiskercn: UIIER. DeTH = 3)-32 ' @ 1200 RS

S opok_ - SunL firse

ANALYSIS Check
SR X (-4 Dl ity BACK ST, THE OYSTIR. e HS AR
ggfciszmc ;§ (0"/2— ‘)QL MY - ButeK S,S‘LTM M. Sﬂb
e oo TR Bt oo ot )

DETRBAS . (WITE - I7.

mmneémmsc%

Tt NUS Form OO05A




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

/- /02~ 000 o
"D ZT-06/2.

Tetra Tech NUS Job No./PMS N1611- 06 2
QC Information:

(if applicable)

[4

'- : .._’ &
Sample Method: PONAR EKMAN {_CORE SAMPLER
- ef . ——

- -

0 .
Depth Sampled: Q,— !Zj feet

Sample Date & Time: g /C5/2004 - rs hours

{military)

Dup. Time:

K. O’'Neill/

Sampler(s): T. Dorgan / {circle appropriate)

Data Recorded By:

{ Signature)

Survey Meter/Monitor Reading: ppm

Soil Trip Blank*
_X__ Sediment Rinsate Blank*
Lagoon/Pond Field Duplicate collected
___ Grab Composite

TYPE OF SAMPLE: (Check all that apply)

Other

Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.) M
17k - S. o By

*include DIUF lot # in “other”

ANALYSIS Check

AVS/SEM

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

Forensic TPH/PAH

Mabe w/bkzebq(,f SANPRR ow‘(

NOTES/SKETCH: NA:IZJ;R 'h—:‘)m :.% /é /ZHS
Vo SAMILE FAHEN, OHL7 MusSEL

S AMTTS MmE o D (RE B

i@@%?mm .

Y PR THeN 2 A7euS
SHOL FRAGS RetoRed |

Tt NUS Form OO05BA



TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

ng‘«so 102001

Tetra Tech NUS Job No./PMS N1611-0% Z.2.
QC Information:

—re " (if applicable)

Sample Method: _PONAR EKMAN (CORE SAMPLER
i

Depth Sampled: f 17 "

feet

= o0
Sample Date & Time: g /29 /12004 br-lz liOShours Dup. Time:
{military)
Sampler(s): T. Dorgan / K. O'Neill/
Data Recorded By: .7%)[’/\’\
c’ / { Signature)

Survey Meter/Monitor Reading: ppm

hours

(circle appropriate)

TYPE OF SAMPLE: (Check all that apply)

Soil Trip Blank*
_X__ Sediment Rinsate Blank*
Lagoon/Pond Field Duplicate collected
Grab Composite
Other
Description: (Sand, Clay, Muck Peat, Dry, Maist, Wet,
Etc Sarr‘ rtien R o] ]S

*include DIUF lot # in “other”

ANALYSIS Check

0,(pll -

AVS/SEM

TAL METALS

D n

6ok -

TOC

PAH 8270C

PCB Ccongeners

b1~ DiRE

e%asal

Forensic TPH/PAH

NOTES/SKETCH: [ ASTER. DY dlints ZD(
- Burel Syt -

“Tket

- Buex SuT . e M%%MM AL UGS
w'smijw lie ﬁsats Novta, 15 045 M@Wx R Aﬁﬂ%TOS]

Masse %WL&F gf(eu,@/ Kep-mlatl 5

Tt NUS Form OO0O5A



TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:
Sample ID:

DERECKTOR $HIPYARD.—,
Q3 ﬁ

DSY= D~ Y- d06¢

i"‘/
Tetra Tech NUS Job No./PMS N1611- 0;77/7/
QC Information: " (if applicable)

- Ao Lt - (¢ N

\S‘Lﬁ SD (07 —d¢!

CORE SAMPLER

Sample Method: -

bH tr
Depth Sampled: D~ +L,"Z\ feet

1430
Sample Date & Time: <1 / 7,5 /2004 ’, ’Zg% ours
(military)
Sampler(s): T. Dorgan / K. O'Neill/

Data Recorded By:

Survey Meter/Monitor Reading:

( Signature)

TYPE OF SAMPLE: (Check all that apply)
Soil Trip Blank*
) _X__ Sediment Rinsate Blank*
Dup. Time: hours Lagoon/Pond Field Duplicate collected
. . Grab Composite
{circle appropriate) [ .
Other N
/38S. P CTEE/H
Description: (Sand, Clay, %2, Peat, Dry, Moist, Wet,
- Etc.) AptE /1t -
L
PP o o . ¢ 70 (,// 7 RV
*include DIUF lot # in “other”

[

ANALYSIS Chock | NOTES/SKETCH: D@(—F

f . .
AVSISEM 0-b < Dl (t(ék‘f
TAL METALS TRoN b
TOC b l'("(,S‘
PAH 8270C
PCB Ccongeners
Forensic TPH/PAH [0 (Z/" [_l M._{

ODOL

;—bgil-(/p Ma¢z7 S t/ef;7 SoF - fh ﬁéfu ﬁ%S

AT 5. —Uepy Sthad [, S ool .

B - ok Tt Sded Homd, STioH

-

Tt NUS Form O005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

Site Name:

DERECKTOR SHIPYA§D
Sample ID: - D

~FBo(~0§ 270y

Tetra Tech NUS Job No./PMS N1611-

QC Information: (if applicable)
at|C

Sample Method: PONAR EKMAN CORE SAMPLER

TYPE OF SAMPLE: (Check all that apply)

N/ A

Y/ 4

Depth Sampled: feet Soil Trip Blank*
YL ] _X__ Sediment Rinsate Blank*
Sample Date & Time: / 5 /2004 hours Dup. Time: hours Lagoon/Pond Field Duplicate collected
{military) ) _ Grab Composite
Sampler(s): T. Dorgan / » (circle appropriate) E—
Other
Data Recorded By:
Slgnature Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.)

Survey Meter/Monitor Reading:

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

AVS/SEM

F -
Lorcter

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

Forensic TPH/PAH

PP A

D(uf Yooum/ OL”‘C‘;H‘7

Duwf L1 p¢poe 2
€p /2005

- Smbp’bllb(ﬂql

Tt NUS Form O005A




TETRA TECH NUS, INC.

SAMPLE LOG SHEET — SEDIMENT

Site Name: DERECKTOR SHIPYARD Tetra Tech NUS Job No./PMS N1611-__ S ZZ
Sample ID: JPS\/ -/Sls - K/Q 0| — 0K 7 S’D‘f QC Information: /- 1) . (if applicable)
CqTy jeirsite
Sample Method: PONAR\ EKMAN / CORE SAMPLER /U/ TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: N//l feet Soil Trip Blank*
g _ _X__ Sediment Rinsate Blank*
Sample Date & Time: / ZS /12004 Z (Q Y4 ”hours Dup. Time: hours Lagoon/Pond Field Duplicate collected
(m'“tary) ) ) Grab Composite
Sampler(s): T. Dorgan / (circle appropriate) —
N Other
Data Recorded By: ~ W /
%\/C O/ ( Slgnature) Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
/ Etc.)

Survey Meter/Monitor Reading: ppm

A

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH: ,KL
JE Lo - L 2z
S — — itz  Dive OUOG Z2¢
TOC ~
PAH 8270C X /
lzgrin(;icco"rll“i;l/e;;H >><< @ '76 W L( {! 2 OO0 S

Tt NUS Form O005A




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

DERECKTOR SHIPYARD

Y ~RBD7 -05260Y

Site Name: Tetra Tech

Sample ID:

QC Information:

NUS Job Ng./PMS N1611-
(if applicable)

Sample Methody PONAR / EKMAN CORE SAMPLER
—

M| A
) 2 }(2 hours

Sample Date & Time: 5 /Z:& /2004
{military)

Sampler(s}): T. Dorgan / . O'Neill/ .
Data Recorded By: Vﬂ,/ ,p W///
t- LV ] 1%

Survey Meter/Monitor Reading:

Depth Sampled: feet

Dup. Time: hours

(circle appropriate)

( Signature)

ppm

TYPE OF SAMPLE: (Check all that apply)

Soil Trip Blank*

X__ Sediment Rinsate Blank*
Lagoon/Pond Field Duplicate collected
Grab Composite

Other

Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,
Etc.)

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

AVS/SEM

Vrvun Qw\gw@

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

LA AL

Forensic TPH/PAH

DW/W# OYvé6 22¢
G ‘1/2005"

Tt NUS Form O005A
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TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SEDIMENT

DERECKTOR SHIPYARD

/‘SD £B03- DX%OL/

Site Name:
Sample ID:

Tetra Tech NUS Job No./PMS N1611-
QC Information: P if applicable)

Sample Method? PONA EKMAN CORE SAMPLER

Ly T

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled:

Nﬁ feet
7
Sample Date & Time: Kl/zlz /2004

T. Dorgan / -

29522 hours

{military)
Sampler(s):

Data Recorded By:

WWV(// =¥ Signature)

Survey Meter/Monitor Reading:

ppm

Soil Trip Blank*
' _X__ Sediment Rinsate Blank*
Dup. Time: hours Lagoon/Pond Field Duplicate collected
) ) Grab Composite
(circle appropriate) I
Other
Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet,

Etc.)

*include DIUF lot # in “other”

ANALYSIS Check | NOTES/SKETCH:

AVS/SEM

TAL METALS

TOC

PAH 8270C

PCB Ccongeners

Forensic TPH/PAH

LA 14

s ly.

3(%
46%2@7’
aQy /205

Tt NUS Form O0O05A




APPENDIX B

GPS SURVEY DATA



Stephen Parker AT
Tetra Tech NUS, Inc. —

55 Jonspin Rd.

Wilmington, MA 01887-1020

Re: Newport Eelgrass, Sediment Sampling, and Turbidity Monitoring in the Marine Environment,
Contract Number N62472-03-D-0057

September 15, 2004
Dear Steve,

Enclosed you will fine our data for the sediment sampling portion of this contract. The following
documents are printed;

Sediment Sampling Summary Table

Tidal Data for Prudence Island (South End) as in Figure and Table forms
Field Notebook pages

Equipment Specifications for DGPS system

On the CD you will find all photos referred to in the Sediment Sampling Summary table as well as the
table (xIs) and Equipment Specifications (pdf). Please let us know if there is any other information that
you need for this portion of the work. We are working on the eelgrass data analysis and will be
forwarding as soon as it is complete.

Thank you,

e &L\{}&j\/\

Heidi Hertler, Ph.D.

" Mid-Atlantic Office
dlaska Office Northeast Office 12100 Sunset Hills Rd.
P.O. Box 340 1024 E. Lancaster Ave. Suite 110

Cordova, Alaska 99574 Rosemont, P4 19010 Reoctan Vieainin 21100



Data Export: Tides-Prudence Island, (south end)
Tide and Current Pro Version 2.5L (Nautical Software Inc.)

Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter

23-Aug-04 12:00a 2.8 12:10a 2.9 12:20a 3 12:30a 3.1 98 2:21p 11:30p 1Q
23-Aug-04 12:40a 3.1 12:50a 3.2 1:00a 33 1:10a 3.3 98 2:21p 11:30p 1Q
23-Aug-04 1:20a 3.3 1:30a 3.4 1:40a 3.4 1:50a 3.4 98 2:21p 11:30p 1Q
23-Aug-04 2:00a 34 2:10a 3.3 2:20a 3.3 2:30a 3.2 98 2:21p 11:30p 1Q
23-Aug-04 2:40a 3.2 2:50a 3.1 3:00a 3 3:10a 29 98 2:21p 11:30p 1Q
23-Aug-04 3:202 27 3:30a 2.6 3:40a 25 3:50a 23 98 2:21p 11:30p 1Q
23-Aug-04 4:00a 22 4:10a 2 4:20a 1.8 4:30a 1.7 98 2:21p 11:30p 1Q
23-Aug-04 4:40a 1.5 4:50a 1.3 5:00a 1.2 5:10a 1 98 2:21p 11:30p 1Q
23-Aug-04 5:20a 0.9 5:30a 0.8 5:40a 0.7 5:50a 0.6 98 2:21p 11:30p 1Q
23-Aug-04 6:00a 0.5 6:10a 0.4 6:20a 0.3 6:30a 0.3 98 2:21p 11:30p 1Q
23-Aug-04 6:40a 0.3 6:50a 0.3 7:00a 0.3 7:10a 0.3 98 2:21p 11:30p 1Q
23-Aug-04 7:20a 0.3 7:30a 0.4 7:40a 0.4 7:50a 0.5 98 2:21p 11:30p 1Q
23-Aug-04 8:00a 0.5 8:10a 0.6 8:20a 0.7 8:30a 0.8 98 2:21p 11:30p 1Q
23-Aug-04 8:40a 0.9 8:50a 1 9:00a 1.1 9:10a 1.2 98 2:21p 11:30p 1Q
23-Aug-04 9:20a 1.3 9:30a 1.4 9:40a 1.5 9:50a 1.6 98 2:21p 11:30p 1Q
23-Aug-04 10:00a 1.8 10:10a 1.9 10:20a 2 10:30a 2.1 98 2:21p 11:30p 1Q
23-Aug-04 10:40a 22 10:50a 24 11:00a 25 11:10a 286 98 2:21p 11:30p 1Q
23-Aug-04 11:20a 27 11:30a 2.8 11:40a 2.9 11:50a 3.1 98 2:21p 11:30p 1Q
23-Aug-04 12:00p 32 12:10p 3.3 12:20p 3.4 12:30p 35 98 2:21p 11:30p 1Q
23-Aug-04 12:40p 3.6 12:50p 3.7 1:00p 3.8 1:10p 3.9 98 2:21p 11:30p 1Q
23-Aug-04 1:20p 4 1:30p 4.1 1:40p 4.1 1:50p 42 98 2:21p 11:30p 1Q
23-Aug-04 2:00p 42 2:10p 4.3 2:20p 43 2:30p 43 98 2:21p 11:30p 1Q
23-Aug-04 2:40p 43 2:50p 4.2 3:.00p 42 3:10p 4.1 98 2:21p 11:30p 1Q
23-Aug-04 3:20p 4 3:30p 3.9 3:40p 3.8 3:50p 3.7 98 2:21p 11:30p 1Q
23-Aug-04 4:00p 3.6 4:10p 3.4 4:20p 3.2 4:30p 3.1 98 2:21p 11:30p 1Q
23-Aug-04 4:40p 29 4:50p 27 5:00p 2.5 5:10p 24 98 2:21p 11:30p 1Q
23-Aug-04 5:20p 22 5:30p 2 5:40p 1.8 5:50p 17 98 2:21p 11:30p 1Q
23-Aug-04 6:00p 15 6:10p 1.4 6:20p 1.3 6:30p 1.1 98 2:21p 11:30p 1Q
23-Aug-04 6:40p 1 6:50p 0.9 7:00p 0.9 7:10p 0.8 98 2:21p 11:30p 1Q
23-Aug-04 7:20p 0.7 7:30p 0.7 7:40p 0.7 7:50p 0.7 98 2:21p 11:30p 1Q
23-Aug-04 8:00p 0.7 8:10p 0.7 8:20p 0.7 8:30p 0.7 98 2:21p 11:30p 1Q
23-Aug-04 8:40p 0.8 8:50p 0.8 9:00p 0.8 9:10p 0.9 98 2:21p 11:30p 1Q
23-Aug-04 9:20p 0.9 9:30p 1 9:40p 1 9:50p 1.1 98 2:21p 11:30p 1Q
23-Aug-04 10:00p 1.2 10:10p 1.2 10:20p 1.3 10:30p 1.4 98 2:21p 11:30p 1Q
23-Aug-04 10:40p 1.5 10:50p 1.5 11:00p 1.6 11:10p 1.7 98 2:21p 11:30p 1Q
23-Aug-04 11:20p 1.8 11:30p 1.9 11:40p 1.9 11:50p 2 98 2:21p 11:30p 1Q
24-Aug-04 12:00a 2.1 12:10a 22 12:20a 23 12:30a 2.4 111 3:35p 12:20a

24-Aug-04 12:40a 25 12:50a 26 1:00a 27 1:10a 2.8 111 3:35p 12:20a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase  Moonrise Moonset Quarter
24-Aug-04 1:20a 28 1:30a 29 1:40a 3 1:50a 3.1 111 3:35p 12:20a
24-Aug-04 2:00a 3.1 2:10a 3.2 2:20a 32 2:30a 33 111 3:35p 12:20a
24-Aug-04 2:40a 3.3 2:50a 3.3 3:00a 33 3:10a 3.3 111 3:35p 12:20a
24-Aug-04 3:20a 3.3 3:30a 3.2 3:40a 31 3:50a 3.1 111 3:35p 12:20a
24-Aug-04 4:00a 3 4:10a 29 4:20a 28 4:30a 2.6 111 3:35p 12:20a
24-Aug-04 4:40a 25 4:50a 2.3 5:00a 22 5:10a 2 111 3:35p 12:20a
24-Aug-04 5:20a 1.9 5:30a 1.7 5:40a 1.5 5:50a 1.4 111 3:35p 12:20a
24-Aug-04 6:00a 1.3 6:10a 1.1 6:20a 1 6:30a 0.9 111 3:35p 12:20a
24-Aug-04 6:40a 0.8 6:50a 0.7 7:00a 06 7:10a 0.5 111 3:35p 12:20a
24-Aug-04 7:20a 0.5 7:30a 0.4 7:40a 0.4 7:50a 0.4 111 3:35p 12:20a
24-Aug-04 8:00a 0.4 8:10a 0.4 8:20a 0.4 8:30a 0.4 111 3:35p 12:20a
24-Aug-04 8:40a 0.5 8:50a 0.5 9:00a 0.6 9:10a 0.6 111 3:35p 12:20a
24-Aug-04 9:20a 0.7 9:30a 0.8 9:40a 0.9 9:50a 1 111 3:35p 12:20a
24-Aug-04 10:00a 1 10:10a 1.1 10:20a 1.2 10:30a 1.3 111 3:35p 12:20a
24-Aug-04 10:40a 1.4 10:50a 1.5 11:00a 1.7 11:10a 1.8 111 3:35p 12:20a
24-Aug-04 11:20a 1.9 11:30a 2 11:40a 2.1 11:50a 22 111 3:35p 12:20a
24-Aug-04 12:00p 24 12:10p 25 12:20p 2.6 12:30p 27 111 3:35p 12:20a
24-Aug-04 12:40p 2.8 12:50p 3 1:00p 31 1:10p 3.2 111 3:35p 12:20a
24-Aug-04 1:20p 34 1:30p 3.5 1:40p 36 1:50p 3.7 111 3:35p 12:20a
24-Aug-04 2:00p 38 2:10p 3.9 2:20p 4 2:30p 4.1 111 3:35p 12:20a
24-Aug-04 2:40p 4.2 2:50p 4.3 3:00p 4.3 3:10p 4.3 11 3:35p 12:20a
24-Aug-04 3:20p 4.4 3:30p 4.4 3:40p 4.4 3:50p 43 111 3:35p 12:20a
24-Aug-04 4:00p 4.3 4:10p 4.2 4:20p 42 4:30p 4.1 111 3:35p 12:20a
24-Aug-04 4:40p 4 4:50p 3.8 5:00p 37 5:10p 3.6 111 3:35p 12:20a
24-Aug-04 5:20p 3.4 5:30p 3.2 5:40p 3.1 5:50p 29 111 3:35p 12:20a
24-Aug-04 6:.00p 2.7 6:10p 2.5 6:20p 2.3 6:30p 22 111 3:35p 12:20a
24-Aug-04 6:40p 2 6:50p 18 7:00p 1.7 7:10p 1.5 111 3:35p 12:20a
24-Aug-04 7:20p 1.4 7:30p 1.3 7:40p 1.2 7:50p 1.1 111 3:35p 12:20a
24-Aug-04 8:00p 1 8:10p 0.9 8:20p 0.8 8:30p 0.8 111 3:35p 12:20a
24-Aug-04 8:40p 0.7 8:50p 0.7 9:00p 0.7 9:10p 0.7 111 3:35p 12:20a
24-Aug-04 9:20p 0.7 9:30p 0.7 9:40p 0.7 9:50p 0.7 111 3:35p 12:20a
24-Aug-04 10:00p 0.7 10:10p 0.8 10:20p 0.8 10:30p 0.8 111 3:35p 12:20a
24-Aug-04 10:40p 0.9 10:50p 0.9 11:00p 1 11:10p 1 111 3:35p 12:20a
24-Aug-04 11:20p 1.1 11:30p 1.2 11:40p 1.2 11:50p 1.3 111 3:35p 12:20a
25-Aug-05 12:00a 1.4 12:10a 1.5 12:20a 16 12:30a 1.6 125 4:44p 12:20a
25-Aug-05 12:40a 17 12:50a 1.8 1:.00a 1.9 1:10a 2 125 4:44p 12:20a
25-Aug-05 1:20a 2.1 1:30a 22 1:40a 2.4 1:50a 25 125 4:44p 12:20a
25-Aug-05 2:00a 26 2:10a 2.7 2:20a 2.8 2:30a 29 125 4:44p 12:20a
25-Aug-05 2:40a 3 2:50a 3.1 3:00a 3.1 3:10a 32 125 4:44p 12:20a
25-Aug-05 3:20a 3.3 3:30a 33 3:40a 34 3:50a 3.4 125 4:44p 12:20a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
25-Aug-05 4:00a 34 4:10a 3.4 4:20a 34 4:30a 33 125 4:44p 12:20a
25-Aug-05 4:40a 33 4:50a 3.2 5:00a 3.1 5:10a 3 125 4:44p 12:20a
25-Aug-05 5:20a 29 5:30a 28 5:40a 26 5:50a 25 125 4:44p 12:20a
25-Aug-05 6:00a 23 6:10a 22 6:20a 2 6:30a 1.9 125 4:44p 12:20a
25-Aug-05 6:40a 1.7 6:50a 1.5 7:00a 1.4 7:10a 1.3 125 4:44p 12:20a
25-Aug-05 7:20a 1.1 7:30a 1 7:40a 0.9 7:50a 0.8 125 4:44p 12:20a
25-Aug-05 8:00a 07 8:10a 0.6 8:20a 05 8:30a 0.5 125 4:44p 12:20a
25-Aug-05 8:40a 04 8:50a 0.4 9:00a 04 9:10a 04 125 4:44p 12:20a
25-Aug-05 9:20a 0.4 9:30a 0.4 9:40a 0.4 9:50a 0.5 125 4:44p 12:20a
25-Aug-05 10:00a 0.5 10:10a 0.5 10:20a 0.6 10:30a 0.7 125 4:44p 12:20a
25-Aug-05 10:40a 0.7 10:50a 0.8 11:00a 0.9 11:10a 1 125 4:44p 12:20a
25-Aug-05 11:20a 1 11:30a 1.1 11:40a 1.2 11:50a 1.3 125 4:44p 12:20a
25-Aug-05 12:00p 1.4 12:10p 15 12:20p 1.7 12:30p 18 125 4:44p 12:20a
25-Aug-05 12:40p 1.9 12:50p 2 1:00p 22 1:10p 23 125 4:44p 12:20a
25-Aug-05 1:20p 24 1:30p 26 1:40p 27 1:50p 2.9 125 4:44p 12:20a
25-Aug-05 2:00p 3 2:10p 3.2 2:20p 3.3 2:30p 35 125 4:44p 12:20a
25-Aug-05 2:40p 386 2:50p 3.7 3:00p 3.9 3:10p 4 125 4:44p 12:20a
25-Aug-05 3:20p 4.1 3:30p 4.2 3:40p 4.3 3:50p 44 125 4:44p 12:20a
25-Aug-05 4:00p 44 4.10p 4.5 4:20p 45 4:30p 4.5 125 4:44p 12:20a
25-Aug-05 4:40p 45 4:50p 4.5 5.00p 45 510p 4.4 125 4.44p 12:20a
25-Aug-05 5:20p 4.4 5:30p 43 5:40p 42 5:50p 4 125 4:44p 12:20a
25-Aug-05 6:00p 3.9 6:10p 3.7 6:20p 36 6:30p 34 125 4:44p 12:20a
25-Aug-05 6:40p 3.2 6:50p 3 7:00p 2.8 7:10p 2.7 125 4:44p 12:20a
25-Aug-05 7:20p 2.5 7:30p 2.3 7:40p 21 7:50p 19 125 4:44p 12:20a
25-Aug-05 8:00p 1.8 8:10p 1.6 8:20p 1.5 8:30p 1.3 125 4:44p 12:20a
25-Aug-05 8:40p 12 8:50p 1.1 9:00p 1 9:10p 0.9 125 4:44p 12:20a
25-Aug-05 9:20p 0.8 9:30p 0.7 9:40p 0.7 9:50p 0.6 125 4:44p 12:20a
25-Aug-05 10:00p 0.6 10:10p 0.5 10:20p 0.5 10:30p 0.5 125 4:44p 12:20a
25-Aug-05 10:40p 0.5 10:50p 0.5 11:00p 0.5 11:10p 0.5 125 4:44p 12:20a
25-Aug-05 11:20p 0.6 11:30p 0.6 11:40p 0.6 11:50p 0.7 125 4.44p 12:20a
26-Aug-04 12:00a 0.7 12:10a 0.8 12:20a 0.8 12:30a 0.9 138 5:43p 1:22a
26-Aug-04 12:40a 1 12:50a 1.1 1:00a 1.2 1:10a 1.2 138 5:43p 1:22a
26-Aug-04 1:20a 13 1:30a 1.5 1:40a 1.6 1:50a 17 138 5:43p 1:22a
26-Aug-04 2:00a 1.8 2:10a 1.9 2:20a 2.1 2:30a 22 138 5:43p 1:22a
26-Aug-04 2:40a 23 2:50a 25 3:00a 26 3:10a 27 138 5:43p 1:22a
26-Aug-04 3:20a 2.9 3:30a 3 3:40a 3.1 3:50a 32 138 5:43p 1:22a
26-Aug-04 4:00a 3.3 4:10a 34 4:20a 35 4:30a 35 138 5:43p 1:22a
26-Aug-04 4:40a 3.6 4:50a 36 5:00a 36 5:10a 36 138 5:43p 1:22a
26-Aug-04 5:20a 3.6 5:30a 36 5:40a 3.5 5:50a 35 138 5:43p 1:22a
26-Aug-04 6:00a 3.4 6:10a 33 6:20a 3.1 6:30a 3 138 5:43p 1:22a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
26-Aug-04 6:40a 2.9 6:50a 27 7:00a 26 7:10a 24 138 5:43p 1:22a
26-Aug-04 7:20a 22 7:30a 21 7:40a 19 7:50a 1.7 138 5:43p 1.22a
26-Aug-04 8:00a 1.6 8:10a 1.4 8:20a 1.2 8:30a 1.1 138 5:43p 1:22a
26-Aug-04 8:40a 1 8:50a 0.8 9:00a 0.7 9:10a 0.6 138 5:43p 1:22a
26-Aug-04 9:20a 0.5 9:30a 0.5 9:40a 0.4 9:50a 0.4 138 5:43p 1:22a
26-Aug-04 10:00a 0.3 10:10a 0.3 10:20a 0.3 10:30a 03 138, 5:43p 1:22a
26-Aug-04 10:40a 0.3 10:50a 0.3 11:00a 0.3 11:10a 0.3 138 5:43p 1:22a
26-Aug-04 11:20a 0.4 11:30a 0.4 11:40a 0.5 11:50a 0.5 138 5:43p 1:22a
26-Aug-04 12:00p 0.6 12:10p 0.7 12:20p 0.8 12:30p 0.9 138 5:43p 1:22a
26-Aug-04 12:40p 1 12:50p 1.1 1:00p 12 1:10p 1.3 138 5:43p 1:22a
26-Aug-04 1:20p 1.4 1:30p 1.6 1:40p 1.7 1:50p 1.8 138 5:43p 1:22a
26-Aug-04 2:00p 2 2:10p 22 2:20p 2.3 2:30p 25 138 5:43p 1:22a
26-Aug-04 2:40p 26 2:50p 2.8 3:00p 3 3:10p 3.2 138 5:43p 1:22a
26-Aug-04 3:20p 3.3 3:30p 35 3:40p 37 3:50p 3.8 138 5:43p 1:22a
26-Aug-04 4:00p 4 4:10p 4.1 4:20p 4.2 4:30p 4.4 138 5:43p 1:22a
26-Aug-04 4:40p 45 4:50p 46 5:00p 46 5:10p 47 138 5:43p 1:22a
26-Aug-04 5:20p 47 5:30p 4.8 5:40p 4.8 5:50p 47 138 5:43p 1:22a
26-Aug-04 6:00p 47 6:10p 46 6:20p 4.6 6:30p 4.5 138 5:43p 1:22a
26-Aug-04 6:40p 4.3 6:50p 4.2 7:00p 4.1 7:10p 3.9 138 5:43p 1:22a
26-Aug-04 7:20p 37 7:30p 35 7:40p 33 7:50p 3.1 138 5:43p 1:22a
26-Aug-04 8:00p 29 8:10p 27 8:20p 25 8:30p 23 138 5:43p 1:22a
26-Aug-04 8:40p 21 8:50p 1.9 9:00p 17 9:10p 1.6 138 5:43p 1:22a
26-Aug-04 9:20p 1.4 9:30p 1.2 9:40p 1.1 9:50p 1 138 5:43p 1:22a
26-Aug-04 10:00p 0.8 10:10p 0.7 10:20p 0.6 10:30p 0.6 138 5:43p 1:22a
26-Aug-04 10:40p 0.5 10:50p 0.4 11:00p 0.4 11:10p 0.3 138 5:43p 1:22a
26-Aug-04 11:20p 0.3 11:30p 0.3 11:40p 0.2 11:50p 0.2 138 5:43p 1:22a
27-Aug-04 12:00a 0.3 12:10a 0.3 12:20a 0.3 12:30a 03 152 6:30p 2:35a
27-Aug-04 12:40a 0.4 12:50a 04 1:00a 0.5 1:10a 05 152 6:30p 2:35a
27-Aug-04 1:20a 0.6 1:30a 0.7 1:40a 0.8 1:50a 08 152 6:30p 2:35a
27-Aug-04 2:00a 1 2:10a 1.1 2:20a 12 2:30a 1.4 152 6:30p 2:35a
27-Aug-04 2:40a 15 2:50a 1.7 3:00a 1.8 3:10a 2 162 6:30p 2:35a
27-Aug-04 3:20a 21 3:30a 23 3:40a 25 3:50a 26 152 6:30p 2:35a
27-Aug-04 4:00a 28 4:10a 29 4:20a 3.1 4:30a 3.2 152 6:30p 2:35a
27-Aug-04 4:40a 34 4:50a 35 5:00a 3.6 5:10a 37 152 6:30p 2:35a
27-Aug-04 5:20a 3.8 5:30a 3.9 5:40a 3.9 5:50a 3.9 152 6:30p 2:35a
27-Aug-04 6:00a 4 6:10a 4 6:20a 3.9 6:30a 3.9 152 6:30p 2:35a
27-Aug-04 6:40a 3.8 6:50a 3.8 7:00a 37 7:10a 35 152 6:30p 2:35a
27-Aug-04 7:20a 34 7:30a 33 7:40a 3.1 7:50a 29 152 6:30p 2:35a
27-Aug-04 8:00a 2.8 8:10a 26 8:20a 2.4 8:30a 22 162 6:30p 2:35a
27-Aug-04 8:40a 2 8:50a 1.8 9:00a 1.6 9:10a 1.4 152 6:30p 2:35a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
27-Aug-04 9:20a 1.3 9:30a 1.1 9:40a 0.9 9:50a 0.8 152 6:30p 2:35a
27-Aug-04 10:00a 0.7 10:10a 0.6 10:20a 0.5 10:30a 0.4 152 6:30p 2:35a
27-Aug-04 10:40a 0.3 10:50a 0.2 11:00a 0.2 11:10a 0.1 152 6:30p 2:35a
27-Aug-04 11:20a 0.1 11:30a 0.1 11:40a 0 11:50a 0.1 152 6:30p 2:35a
27-Aug-04 12:00p 0.1 12:10p 0.1 12:20p 0.1 12:30p 0.2 152 6:30p 2:35a
27-Aug-04 12:40p 0.2 12:50p 0.3 1:00p 0.3 1:10p 0.4 152 6:30p 2:35a
27-Aug-04 1:20p 0.5 1:30p 0.6 1:40p 0.7 1:50p 0.8 152 6:30p 2:35a
27-Aug-04 2:00p 1 2:10p 1.1 2:20p 12 2:30p 1.4 152 6:30p 2:35a
27-Aug-04 2:40p 1.6 2:50p 17 3:00p 19 3:10p 21 152 6:30p 2:35a
27-Aug-04 3:20p 23 3:30p 2.5 3:40p 27 3:50p 29 152 6:30p 2:35a
27-Aug-04 4:00p 3 4:10p 3.2 4:20p 3.4 4:30p 3.6 152 6:30p 2:35a
27-Aug-04 4:40p 3.8 4:50p 4 5:00p 4.1 5:10p 4.3 152 6:30p 2:35a
27-Aug-04 5:20p 44 5:30p 46 5:40p 4.7 5:50p 4.8 152 6:30p 2:35a
27-Aug-04 6:00p 48 6:10p 4.9 6:20p 4.9 6:30p 5 152 6:30p 2:35a
27-Aug-04 6:40p 5 8:50p 4.9 7:00p 4.9 7:10p 48 152 6:30p 2:35a
27-Aug-04 7:20p 47 7:30p 4.6 7:40p 45 7:50p 4.3 152 6:30p 2:35a
27-Aug-04 8:00p 4.1 8:10p 3.9 8:20p 3.8 8:30p 35 152 6:30p 2:35a
27-Aug-04 8:40p 33 8:50p 3.1 9:00p 2.9 9:10p 27 162 6:30p 2:35a
27-Aug-04 9:20p 2.5 9:30p 22 9:40p 2 9:50p 1.8 152 6:30p 2:35a
27-Aug-04 10:00p 1.6 10:10p 1.4 10:20p 1.2 10:30p 1 152 6:30p 2:35a
27-Aug-04 10:40p 0.9 10:50p 0.8 11:00p 0.6 11:10p 0.5 152 6:30p 2:35a
27-Aug-04 11:20p 0.4 11:30p 0.3 11:40p 0.2 11:50p 0.1 152 6:30p 2:35a

Tidal and Moon Phase Data




Data Export: Tides-Prudence Island, (south end)
Tide and Current Pro Version 2.5L (Nautical Software Inc.)

Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter

23-Aug-04 12:00a 2.8 12:10a 2.9 12:20a 3 12:30a 3.1 98 2:21p 11:30p 1Q
23-Aug-04 12:40a 3.1 12:50a 3.2 1:00a 3.3 1:10a 3.3 98 2:21p 11:30p 1Q
23-Aug-04 1:20a 3.3 1:30a 3.4 1:40a 34 1:50a 3.4 98 2:21p 11:30p 1Q
23-Aug-04 2:00a 34 2:10a 3.3 2:20a 3.3 2:30a 3.2 98 2:21p 11:30p 1Q
23-Aug-04 2:40a 3.2 2:50a 3.1 3:00a 3 3:10a 29 98 2:21p 11:30p 1Q
23-Aug-04 3:20a 27 3:30a 26 3:40a 25 3:50a 2.3 98 2:21p 11:30p 1Q
23-Aug-04 4:00a 22 4:10a 2 4:20a 18 4:30a 17 98 2:21p 11:30p 1Q
23-Aug-04 4:40a 15 4:50a 1.3 5.00a 12 510a 1 98 2:21p 11:30p 1Q
23-Aug-04 5:20a 0.9 5:30a 0.8 5:40a 0.7 5:50a 0.6 98 2:21p 11:30p 1Q
23-Aug-04 6:00a 0.5 6:10a 0.4 6:20a 0.3 6:30a 0.3 98 2:21p 11:30p 1Q
23-Aug-04 6:40a 0.3 6:50a 0.3 7:00a 0.3 7:10a 0.3 98 2:21p 11:30p 1Q
23-Aug-04 7:20a 0.3 7:30a 0.4 7:40a 0.4 7:50a 0.5 98 2:21p 11:30p 1Q
23-Aug-04 8:00a 0.5 8:10a 0.6 8:20a 0.7 8:30a 0.8 98 2:21p 11:30p 1Q
23-Aug-04 8:40a 0.9 8:50a 1 9:00a 1.1 9:10a 1.2 98 2:21p 11:30p 1Q
23-Aug-04 9:20a 1.3 9:30a 1.4 9:40a 1.5 9:50a 1.6 98 2:21p 11:30p 1Q
23-Aug-04 10:00a2 1.8 10:10a 1.9 10:20a 2 10:30a 2.1 98 2:21p 11:30p 1Q
23-Aug-04 10:40a 2.2 10:50a 2.4 11:00a 25 11:10a 26 98 2:21p 11:30p 1Q
23-Aug-04 11:20a 27 11:30a 2.8 11:40a 2.9 11:50a 3.1 98 2:21p 11:30p 1Q
23-Aug-04 12:00p 32 12:10p 3.3 12:20p 34 12:30p 3.5 98 2:21p 11:30p 1Q
23-Aug-04 12:40p 36 12:50p 3.7 1:00p 3.8 1:10p 3.9 98 2:21p 11:30p 1Q
23-Aug-04 1:20p 4 1:30p 4.1 1:40p 41 1:50p 42 98 2:21p 11:30p 1Q
23-Aug-04 2:.00p 42 2:10p 43 2:20p 43 2:30p 4.3 98 2:21p 11:30p 1Q
23-Aug-04 2:40p 43 2:50p 42 3:00p 4.2 3:10p 4.1 98 2:21p 11:30p 1Q
23-Aug-04 3:20p 4 3:30p 3.9 3:40p 3.8 3:50p 3.7 98 2:21p 11:30p 1Q
23-Aug-04 4:00p 36 4:10p 3.4 4:20p 3.2 4:30p 3.1 28 2:21p 11:30p 1Q
23-Aug-04 4:40p 2.9 4:50p 27 5:00p 25 5:10p 2.4 98 2:21p 11:30p 1Q
23-Aug-04 5:20p 22 5:30p 2 5:40p 1.8 5:50p 1.7 98 2:21p 11:30p 1Q
23-Aug-04 6:00p 15 6:10p 14 6:20p 13 6:30p 11 98 2:21p 11:30p 1Q
23-Aug-04 6:40p 1 6:50p 0.9 7:00p 0.9 7:10p 0.8 98 2:21p 11:30p 1Q
23-Aug-04 7:20p 0.7 7:30p 0.7 7:40p 0.7 7:50p 0.7 98 2:21p 11:30p 1Q
23-Aug-04 8:00p 07 8:10p 0.7 8:20p 07 8:30p 0.7 98 2:21p 11:30p 1Q
23-Aug-04 8:40p 0.8 8:50p 0.8 9:00p 0.8 9:10p 0.9 98 2:21p 11:30p 1Q
23-Aug-04 9:20p 0.9 9:30p 1 9:40p 1 9:50p 1.1 98 2:21p 11:30p 1Q
23-Aug-04 10:00p 1.2 10:10p 1.2 10:20p 1.3 10:30p 1.4 98 2:21p 11:30p 1Q
23-Aug-04 10:40p 15 10:50p 1.5 11:00p 1.8 11:10p 1.7 98 2:21p 11:30p 1Q
23-Aug-04 11:20p 1.8 11:30p 1.9 11:40p 1.9 11:50p 2 98 2:21p 11:30p 1Q
24-Aug-04 12:00a 2.1 12:10a 22 12:20a 2.3 12:30a 2.4 111 3:35p 12:20a

24-Aug-04 12:40a 25 12:50a 2.6 1:00a 2.7 1:10a 2.8 111 3:35p 12:20a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase  Moonrise Moonset Quarter
24-Aug-04 1:20a 28 1:30a 2.9 1:40a 3 1:50a 3.1 111 3:35p 12:20a
24-Aug-04 2:00a 3.1 2:10a 3.2 2:20a 3.2 2:30a 33 111 3:35p 12:20a
24-Aug-04 2:40a 3.3 2:50a 33 3:00a 3.3 3:10a 33 111 3:35p 12:20a
24-Aug-04 3:20a 33 3:30a 3.2 3:40a 3.1 3:50a 3.1 111 3:35p 12:20a
24-Aug-04 4:00a 3 4:10a 29 4:20a 28 4:30a 2.6 111 3:35p 12:20a
24-Aug-04 4:40a 25 4:50a 2.3 5:00a 2.2 5:10a 2 11 3:35p 12:20a
24-Aug-04 5:20a 1.9 5:30a 1.7 5:40a 1.5 5:50a 1.4 111 3:35p 12:20a
24-Aug-04 6:00a 1.3 6:10a 11 6:20a 1 6:30a 0.9 111 3:35p 12:20a
24-Aug-04 6:40a 0.8 6:50a 0.7 7:00a 0.6 7:10a 0.5 111 3:35p 12:20a
24-Aug-04 7:20a 0.5 7:30a 0.4 7:40a 04 7:50a 0.4 111 3:35p 12:20a
24-Aug-04 8:00a 0.4 8:10a 0.4 8:20a 0.4 8:30a 0.4 111 3:35p 12:20a
24-Aug-04 8:40a 0.5 8:50a 0.5 9:00a 0.6 9:10a 0.6 111 3:35p 12:20a
24-Aug-04 9:20a 0.7 9:30a 0.8 9:40a 0.9 9:50a 1 111 3:35p 12:20a
24-Aug-04 10:00a 1 10:10a 1.1 10:20a 1.2 10:30a 1.3 11 3:35p 12:20a
24-Aug-04 10:40a 1.4 10:50a 1.5 11:00a 1.7 11:10a 1.8 1114 3:35p 12:20a
24-Aug-04 11:20a 1.9 11:30a 2 11:40a 2.1 11:50a 22 111 3:35p 12:20a
24-Aug-04 12:00p 2.4 12:10p 25 12:20p 286 12:30p 27 111 3:35p 12:20a
24-Aug-04 12:40p 28 12:50p 3 1:00p 3.1 1:10p 3.2 111 3:35p 12:20a
24-Aug-04 1:20p 34 1:30p 35 1:40p 36 1:50p 3.7 111 3:35p 12:20a
24-Aug-04 2:00p 3.8 2:10p 3.9 2:20p 4 2:30p 4.1 111 3:35p 12:20a
24-Aug-04 2:40p 42 2:50p 4.3 3:00p 4.3 3:10p 4.3 111 3:35p 12:20a
24-Aug-04 3:20p 4.4 3:30p 4.4 3:40p 4.4 3:50p 43 111 3:35p 12:20a
24-Aug-04 4:00p 4.3 4:10p 4.2 4:20p 42 4:30p 4.1 111 3:35p 12:20a
24-Aug-04 4:40p 4 4:50p 3.8 5:00p 37 5:10p 36 111 3:35p 12:20a
24-Aug-04 5:20p 3.4 5:30p 3.2 5.40p 3.1 5:50p 29 111 3:35p 12:20a
24-Aug-04 6.00p 27 6:10p 25 6:20p 23 6:30p 22 111 3:35p 12:20a
24-Aug-04 6:40p 2 6:50p 1.8 7.00p 1.7 7:10p 15 11 3:35p 12:20a
24-Aug-04 7:20p 14 7:30p 1.3 7:40p 1.2 7.50p 1.1 111 3:35p 12:20a
24-Aug-04 8:00p 1 8:10p 0.9 8:20p 0.8 8:30p 0.8 111 3:35p 12:20a
24-Aug-04 8:40p 0.7 8:50p 0.7 9:00p 0.7 9:10p 0.7 111 3:35p 12:20a
24-Aug-04 9:20p 0.7 9:30p 0.7 9:40p 0.7 9:50p 0.7 111 3:35p 12:20a
24-Aug-04 10:00p 0.7 10:10p 0.8 10:20p 0.8 10:30p 0.8 111 3:35p 12:20a
24-Aug-04 10:40p 0.9 10:50p 0.9 11:00p 1 11:10p 1 111 3:35p 12:20a
24-Aug-04 11:20p 1.1 11:30p 1.2 11:40p 1.2 11:50p 13 111 3:35p 12:20a
25-Aug-05 12:00a 1.4 12:10a 1.5 12:20a 1.6 12:30a 1.6 125 4.44p 12:20a
25-Aug-05 12:40a 1.7 12:50a 1.8 1:00a 1.9 1:10a 2 125 4:44p 12:20a
25-Aug-05 1:20a 21 1:30a 22 1:40a 24 1:50a 25 125 4:44p 12:20a
25-Aug-05 2:00a 2.6 2:10a 27 2:20a 2.8 2:30a 2.9 125 4:44p 12:20a
25-Aug-05 2:40a 3 2:50a 3.1 3:00a 3.1 3:10a 3.2 125 4:44p 12:20a
25-Aug-05 3:20a 3.3 3:30a 33 3:40a 34 3:50a 34 125 4:44p 12:20a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
25-Aug-05 4:00a 34 4:10a 3.4 4:20a 34 4:30a 33 125 4:44p 12:20a
25-Aug-05 4:40a 3.3 4:50a 32 5:00a 31 5:10a 3 125 4:44p 12:20a
25-Aug-05 5:20a 2.9 5:30a 28 5:40a 286 5:50a 25 125 4:44p 12:20a
25-Aug-05 6:00a 23 6:10a 22 6:20a 2 6:30a 1.9 125 4:44p 12:20a
25-Aug-05 6:40a 1.7 6:50a 1.5 7:00a 14 7:10a 1.3 125 4:44p 12:20a
25-Aug-05 7:20a 1.1 7:30a 1 7:40a 0.9 7:50a 0.8 125 4:44p 12:20a
25-Aug-05 8:00a 0.7 8:10a 0.6 8:20a 0.5 8:30a 0.5 125 4:44p 12:20a
25-Aug-05 8:40a 0.4 8:50a 0.4 9:00a 0.4 9:10a 0.4 125 4:44p 12:20a
25-Aug-05 9:20a 04 9:30a 04 9:40a 0.4 9:50a 0.5 125 4:44p 12:20a
25-Aug-05 10:00a 05 10:10a 0.5 10:20a 0.6 10:30a 0.7 125 4:44p 12:20a
25-Aug-05 10:40a 0.7 10:50a 0.8 11:00a 0.9 11:10a 1 125 4:44p 12:20a
25-Aug-05 11:20a 1 11:30a 1.1 11:40a 1.2 11:50a 1.3 125 4:44p 12:202
25-Aug-05 12:00p 1.4 12:10p 15 12:20p 1.7 12:30p 18 125 4:44p 12:20a
25-Aug-05 12:40p 1.9 12:50p 2 1:00p 22 1:10p 23 125 4:44p 12:20a
25-Aug-05 1:20p 24 1:30p 26 1:40p 27 1:50p 2.9 125 4:44p 12:20a
25-Aug-05 2:00p 3 2:10p 3.2 2:20p 33 2:30p 35 125 4:44p 12:20a
25-Aug-05 2:40p 3.6 2:50p 3.7 3:00p 3.9 3:10p 4 125 4:44p 12:20a
25-Aug-05 3:20p 4.1 3:30p 42 3:40p 43 3:50p 44 125 4:44p 12:20a
25-Aug-05 4:00p 44 4:10p 45 4:20p 4.5 4:30p 45 125 4:44p 12:20a
25-Aug-05 4:40p 45 4:50p 45 5:00p 45 5:10p 4.4 125 4:44p 12:20a
25-Aug-05 5:20p 4.4 5:30p 4.3 5:40p 42 5:50p 4 125 4:44p 12:20a
25-Aug-05 6:00p 39 6:10p 3.7 6:20p 36 6:30p 3.4 125 4:44p 12:20a
25-Aug-05 6:40p 32 6:50p 3 7:00p 2.8 7:10p 27 125 4:44p 12:20a
25-Aug-05 7:20p 25 7:30p 23 7:40p 2.1 7:50p 1.9 125 4:44p 12:20a
25-Aug-05 8:00p 1.8 8:10p 16 8:20p 15 8:30p 1.3 125 4:44p 12:20a
25-Aug-05 8:40p 12 8:50p 1.1 9:.00p 1 9:10p 0.9 125 4:44p 12:20a
25-Aug-05 9:20p 0.8 9:30p 0.7 9:40p 0.7 9:50p 0.6 125 4:44p 12:20a
25-Aug-05 10:00p 0.6 10:10p 0.5 10:20p 0.5 10:30p 0.5 125 4:44p 12:20a
25-Aug-05 10:40p 0.5 10:50p 0.5 11:00p 0.5 11:10p 0.5 125 4:44p 12:20a
25-Aug-05 11:20p 0.6 11:30p 0.6 11:40p 0.6 11:50p 0.7 125 4:44p 12:20a
26-Aug-04 12:00a 0.7 12:10a 0.8 12:20a 0.8 12:30a 0.9 138 5:43p 1:22a
26-Aug-04 12:40a 1 12:50a 1.1 1:00a 12 1:10a 12 138 5:43p 1.22a
26-Aug-04 1:20a 1.3 1:30a 15 1:40a 1.6 1:50a 1.7 138 5:43p 1:22a
26-Aug-04 2:00a 1.8 2:10a 1.9 2:20a 21 2:30a 22 138 5:43p 1:22a
26-Aug-04 2:40a 23 2:50a 25 3:00a 2.6 3:10a 27 138 5:43p 1:22a
26-Aug-04 3:20a 2.9 3:30a 3 3:40a 31 3:50a 32 138 5:43p 1:22a
26-Aug-04 4:00a 33 4:10a 3.4 4:20a 3.5 4:30a 35 138 5:43p 1:22a
26-Aug-04 4:40a 3.6 4:50a 3.6 5:00a 36 5:10a 3.6 138 5:43p 1:22a
26-Aug-04 5:20a 36 5:30a 3.6 5:40a 35 5:50a 3.5 138 5:43p 1:22a
26-Aug-04 6:00a 34 6:10a 3.3 6:20a 3.1 6:30a 3 138 5:43p 1:22a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase  Moonrise Moonset Quarter
26-Aug-04 6:40a 2.9 6:50a 27 7:00a 26 7:10a 24 138 5:43p 1:22a
26-Aug-04 7:20a 22 7:30a 2.1 7:40a 1.9 7:50a 1.7 138 5:43p 1:22a
26-Aug-04 8:00a 1.6 8:10a 14 8:20a 1.2 8:30a 1.1 138 5:43p 1:22a
26-Aug-04 8:40a 1 8:50a 0.8 9:00a 0.7 9:10a 0.6 138 5:43p 1:22a
26-Aug-04 9:20a 0.5 9:30a 0.5 9:40a 0.4 9:50a 0.4 138 5:43p 1:22a
26-Aug-04 10:00a 0.3 10:10a 0.3 10:20a 03 10:30a 0.3 138 5:43p 1:22a
26-Aug-04 10:40a 0.3 10:50a 0.3 11:00a 0.3 11:10a 0.3 138 5:43p 1:22a
26-Aug-04 11:20a 0.4 11:30a 0.4 11:40a 0.5 11:50a 0.5 138 5:43p 1:22a
26-Aug-04 12:00p 0.6 12:10p 0.7 12:20p 0.8 12:30p 0.9 138 5:43p 1:22a
26-Aug-04 12:40p 1 12:50p 1.1 1:00p 12 1:10p 13 138 5:43p 1:22a
26-Aug-04 1:20p 1.4 1:30p 1.6 1:40p 1.7 1:50p 1.8 138 5:43p 1:22a
26-Aug-04 2:00p 2 2:10p 22 2:20p 23 2:30p 25 138 5.43p 1:22a
26-Aug-04 2:40p 26 2:50p 28 3:00p 3 3:10p 3.2 138 5:43p 1.22a
26-Aug-04 3:20p 3.3 3:30p 3.5 3:40p 37 3:50p 3.8 138 5:43p 1:22a
26-Aug-04 4:00p 4 4:10p 4.1 4:20p 4.2 4:30p 4.4 138 5:43p 1:22a
26-Aug-04 4:40p 4.5 4:50p 46 5:00p 4.6 5:10p 47 138 5:43p 1:22a
26-Aug-04 5:20p 4.7 5:30p 4.8 5:40p 4.8 5:50p 47 138 5:43p 1:22a
26-Aug-04 6:00p 4.7 6:10p 46 6:20p 46 6:30p 4.5 138 5:43p 1:22a
26-Aug-04 6:40p 4.3 8:50p 42 7:00p 4.1 7:10p 3.9 138 5:43p 1:22a
26-Aug-04 7:20p 37 7:30p 35 7:40p 33 7:50p 3.1 138 5:43p 1:22a
26-Aug-04 8:00p 29 8:10p 27 8:20p 25 8:30p 23 138 5:43p 1:22a
26-Aug-04 8:40p 21 8:50p 1.9 9:00p 17 9:10p 1.6 138 5:43p 1:22a
26-Aug-04 9:20p 1.4 9:30p 1.2 9:40p 1.1 9:50p 1 138 5:43p 1:22a
26-Aug-04 10:00p 0.8 10:10p 0.7 10:20p 0.6 10:30p 0.6 138 5:43p 1:22a
26-Aug-04 10:40p 0.5 10:50p 0.4 11:.00p 04 11:10p 0.3 138 5:43p 1:22a
26-Aug-04 11:20p 0.3 11:30p 0.3 11:40p 0.2 11:50p 0.2 138 5:43p 1:22a
27-Aug-04 12:00a 0.3 12:10a 0.3 12:20a 0.3 12:30a 0.3 152 6:30p 2:35a
27-Aug-04 12:40a 0.4 12:50a 0.4 1:00a 0.5 1:10a 0.5 152 6:30p 2:35a
27-Aug-04 1:20a 0.6 1:302 0.7 1:40a 0.8 1:50a 0.9 152 6:30p 2:35a
27-Aug-04 2:00a 1 2:10a 1.1 2:20a 1.2 2:30a 1.4 152 6:30p 2:35a
27-Aug-04 2:40a 1.5 2:50a 17 3:00a 1.8 3:10a 2 152 6:30p 2:35a
27-Aug-04 3:20a 2.1 3:30a 23 3:40a 25 3:50a 26 152 6:30p 2:35a
27-Aug-04 4:00a 2.8 4:10a 29 4:20a 3.1 4:30a 32 152 6:30p 2:35a
27-Aug-04 4:40a 34 4:50a 35 5:00a 3.6 5:10a 3.7 152 6:30p 2:35a
27-Aug-04 5:20a 3.8 5:30a 3.9 5:40a 3.9 5:50a 3.9 152 6:30p 2:35a
27-Aug-04 6:00a 4 6:10a 4 6:20a 3.9 6:30a 3.9 152 6:30p 2:35a
27-Aug-04 6:40a 3.8 6:50a 38 7:00a 3.7 7:10a 3.5 152 6:30p 2:35a
27-Aug-04 7:20a 34 7:30a 3.3 7:40a 3.1 7:50a 29 152 6:30p 2:35a
27-Aug-04 8:00a 28 8:10a 26 8:20a 24 8:30a 22 152 6:30p 2:35a
27-Aug-04 8:40a 2 8:50a 1.8 9:00a 1.6 9:10a 1.4 162 6:30p 2:35a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
27-Aug-04 9:20a 1.3 9:30a 1.1 9:40a 0.9 9:50a 0.8 152 6:30p 2:35a
27-Aug-04 10:00a 0.7 10:10a 0.6 10:20a 0.5 10:30a 04 152 6:30p 2:35a
27-Aug-04 10:40a 0.3 10:50a 0.2 11:00a 0.2 11:10a 0.1 152 6:30p 2:35a
27-Aug-04 11:20a 0.1 11:30a 0.1 11:40a 0 11:50a 0.1 152 6:30p 2:35a
27-Aug-04 12:00p 0.1 12:10p 0.1 12:20p 0.1 12:30p 0.2 152 6:30p 2:35a
27-Aug-04 12:40p 0.2 12:50p 0.3 1:00p 0.3 1:10p 0.4 152 6:30p 2:3ba
27-Aug-04 1:20p 0.5 1:30p 0.6 1:40p 0.7 1:50p 0.8 162 6:30p 2:35a
27-Aug-04 2:00p 1 2:10p 1.1 2:20p 1.2 2:30p 1.4 152 6:30p 2:35a
27-Aug-04 2:40p 16 2:50p 1.7 3:00p 1.9 3:10p 21 162 6:30p 2:35a
27-Aug-04 3:20p 23 3:30p 2.5 3:40p 27 3:50p 29 152 6:30p 2:35a
27-Aug-04 4:00p 3 4:10p 3.2 4:20p 3.4 4:30p 3.6 152 6:30p 2:35a
27-Aug-04 4:40p 3.8 4:50p 4 5:00p 4.1 5:10p 4.3 152 6:30p 2:35a
27-Aug-04 5:20p 4.4 5:30p 4.6 5:40p° 4.7 5:50p 4.8 152 6:30p 2:35a
27-Aug-04 6:00p 4.8 6:10p 49 6:20p 4.9 6:30p 5 152 6:30p 2:35a
27-Aug-04 6:40p 5 6:50p 4.9 7:00p 49 7:10p 438 152 6:30p 2:35a
27-Aug-04 7:20p 47 7:30p 46 7:40p 4.5 7:50p 43 152 6:30p 2:35a
27-Aug-04 8:00p 41 8:10p 3.9 8:20p 3.8 8:30p 35 152 6:30p 2:35a
27-Aug-04 8:40p 33 8:50p 3.1 9:00p 2.9 9:10p 27 152 6:30p 2:35a
27-Aug-04 9:20p 25 9:30p 22 9:40p 2 9:50p 1.8 152 6:30p 2:35a
27-Aug-04 10:00p 1.6 10:10p 1.4 10:20p 1.2 10:30p 1 152 6:30p 2:35a
27-Aug-04 10:40p 0.9 10:50p 0.8 11:00p 0.6 11:10p 0.5 152 6:30p 2:35a
27-Aug-04 11:20p 0.4 11:30p 0.3 11:40p 0.2 11:50p 0.1 152 6:30p 2:35a

Tidal and Moon Phase Data




Data Export: Tides-Prudence Island, (south end)
Tide and Current Pro Version 2.5L (Nautical Software Inc.)

Moon Moon
Date Time Value Time Value Time Value Time Value Phase  Moonrise Moonset Quarter

23-Aug-04 12:00a 2.8 12:10a 2.9 12:20a 3 12:30a 3.1 98 2:21p 11:30p 1Q
23-Aug-04 12:40a 3.1 12:50a 3.2 1:00a 3.3 1:10a 3.3 98 2:21p 11:30p 1Q
23-Aug-04 1:20a 3.3 1:30a 3.4 1:40a 34 1:50a 34 98 2:21p 11:30p 1Q
23-Aug-04 2:00a 34 2:10a 3.3 2:20a 3.3 2:30a 3.2 98 2:21p 11:30p 1Q
23-Aug-04 2:40a 3.2 2:50a 3.1 3:00a 3 3:10a 29 98 2:21p 11:30p 1Q
23-Aug-04 3:20a 27 3:30a 2.6 3:40a 25 3:50a 23 98 2:21p 11:30p 1Q
23-Aug-04 4:00a 2.2 4:10a 2 4:20a 1.8 4:30a 1.7 98 2:21p 11:30p 1Q
23-Aug-04 4:40a 1.5 4:50a 1.3 5:00a 12 5:10a 1 98 2:21p 11:30p 1Q
23-Aug-04 5:20a 0.9 5:30a 0.8 5:40a 0.7 5:50a 0.6 98 2:21p 11:30p 1Q
23-Aug-04 6:00a 05 6:10a 0.4 6:20a 0.3 6:30a 0.3 98 2:21p 11:30p 10
23-Aug-04 6:40a 0.3 6:50a 0.3 7:00a 0.3 7:10a 0.3 98 2:21p 11:30p 1Q
23-Aug-04 7:20a 0.3 7:30a 0.4 7:40a 0.4 7:50a 0.5 98 2:21p 11:30p 1Q
23-Aug-04 8:00a 0.5 8:10a 0.6 8:20a 0.7 8:30a 0.8 98 2:21p 11:30p 1Q
23-Aug-04 8:40a 0.9 8:50a 1 9:00a 1.1 9:10a 1.2 98 2:21p 11:30p 1Q
23-Aug-04 9:20a 1.3 9:30a 1.4 9:40a 1.5 9:50a 1.6 98 2:21p 11:30p 1Q
23-Aug-04 10:00a 1.8 10:10a 1.9 10:20a 2 10:30a 21 98 2:21p 11:30p 1Q
23-Aug-04 10:40a 22 10:50a 2.4 11:00a 25 11:10a 26 98 2:21p 11:30p 1Q
23-Aug-04 11:20a 27 11:30a 2.8 11:40a 2.9 11:50a 3.1 98 2:21p 11:30p 1Q
23-Aug-04 12:00p 3.2 12:10p 33 12:20p 3.4 12:30p 35 98 2:21p 11:30p 1Q
23-Aug-04 12:40p 36 12:50p 3.7 1:00p 38 1:10p 3.9 98 2:21p 11:30p 1Q
23-Aug-04 1:20p 4 1:30p 4.1 1:40p 4.1 1:50p 4.2 98 2:21p 11:30p 1Q
23-Aug-04 2:00p 42 2:10p 4.3 2:20p 43 2:30p 43 98 2:21p 11:30p 1Q
23-Aug-04 2:40p 43 2:50p 42 3:00p 42 3:10p 41 98 2:21p 11:30p 1Q
23-Aug-04 3:20p 4 3:30p 39 3:40p 3.8 3:50p 3.7 98 2:21p 11:30p 1Q
23-Aug-04 4:00p 3.6 4:10p 3.4 4:20p 3.2 4:30p 31 98 2:21p 11:30p 1Q
23-Aug-04 4:40p 29 4:50p 2.7 5:00p 25 5:10p 24 98 2:21p 11:30p 1Q
23-Aug-04 5:20p 2.2 5:30p 2 5:40p 1.8 5:50p 1.7 98 2:21p 11:30p 1Q
23-Aug-04 6:00p 1.5 6:10p 1.4 6:20p 13 6:30p 11 98 2:21p 11:30p 1Q
23-Aug-04 6:40p 1 6:50p 0.9 7:00p 0.9 7:10p 0.8 98 2:21p 11:30p 1Q
23-Aug-04 7:20p 0.7 7:30p 0.7 7:40p 0.7 7:50p 0.7 98 2:21p 11:30p 1Q
23-Aug-04 8:00p 0.7 8:10p 0.7 8:20p 0.7 8:30p 0.7 98 2:21p 11:30p 1Q
23-Aug-04 8:40p 0.8 8:50p 0.8 9:00p 0.8 9:10p 0.9 98 2:21p 11:30p 1Q
23-Aug-04 9:20p 0.9 9:30p 1 9:40p 1 9:50p 1.1 98 2:21p 11:30p 1Q
23-Aug-04 10:00p 1.2 10:10p 1.2 10:20p 1.3 10:30p 14 98 2:21p 11:30p 1Q
23-Aug-04 10:40p 1.5 10:50p 1.5 11:00p 1.6 11:10p 1.7 98 2:21p 11:30p 1Q
23-Aug-04 11:20p 1.8 11:30p 1.9 11:40p 1.9 11:50p 2 98 2:21p 11:30p 1Q
24-Aug-04 12:00a 21 12:10a 2.2 12:20a 23 12:30a 24 111 3:35p 12:20a

24-Aug-04 12:40a 25 12:50a 26 1:00a 2.7 1:10a 2.8 111 3:35p 12:20a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase  Moonrise Moonset Quarter
24-Aug-04 1:20a 2.8 1:30a 2.9 1:40a 3 1:50a 3.1 111 3:35p 12:20a
24-Aug-04 2:00a 3.1 2:10a 3.2 2:20a 3.2 2:30a 3.3 111 3:35p 12:20a
24-Aug-04 2:40a 3.3 2:50a 3.3 3:00a 3.3 3:10a 3.3 111 3:35p 12:20a
24-Aug-04 3:20a 3.3 3:30a 32 3:40a 3.1 3:50a 3.1 111 3:35p 12:20a
24-Aug-04 4:00a 3 4:10a 2.9 4:20a 2.8 4:30a 286 111 3:35p 12:20a
24-Aug-04 4:40a 25 4:50a 2.3 5:00a 22 5:10a 2 111 3:35p 12:20a
24-Aug-04 5:20a 1.9 5:30a 17 5:40a 1.5 5:50a 1.4 111 3:35p 12:20a
24-Aug-04 6:00a 1.3 6:10a 1.1 6:20a 1 6:30a 0.9 111 3:35p 12:20a
24-Aug-04 6:40a 08 6:50a 0.7 7:00a 0.6 7:10a 0.5 111 3:35p 12:20a
24-Aug-04 7:20a 05 7:30a 0.4 7:40a 0.4 7:50a 0.4 111 3:35p 12:20a
24-Aug-04 8:00a 0.4 8:10a 0.4 8:20a 0.4 8:30a 0.4 111 3:35p 12:20a
24-Aug-04 8:40a 05 8:50a 0.5 9:00a 0.6 9:10a 0.8 111 3:35p 12:20a
24-Aug-04 9:20a 0.7 9:30a 0.8 9:40a 0.9 9:50a 1 111 3:35p 12:20a
24-Aug-04 10:00a 1 10:10a 1.1 10:20a 1.2 10:30a 1.3 111 3:35p 12:20a
24-Aug-04 10:40a 1.4 10:50a 1.5 11:00a 1.7 11:10a 1.8 111 3:35p 12:20a
24-Aug-04 11:20a 1.9 11:30a 2 11:40a 2.1 11:50a 22 111 3:35p 12:20a
24-Aug-04 12:00p 24 12:10p 25 12:20p 26 12:30p 27 111 3:35p 12:20a
24-Aug-04 12:40p 2.8 12:50p 3 1:00p 3.1 1:10p 32 111 3:35p 12:20a
24-Aug-04 1:20p 34 1:30p 3.5 1:40p 36 1:50p 37 111 3:35p 12:20a
24-Aug-04 2:00p 3.8 2:10p 3.9 2:20p 4 2:30p 4.1 111 3:35p 12:20a
24-Aug-04 2:40p 42 2:50p 43 3:00p 4.3 3:10p 4.3 111 3:35p 12:20a
24-Aug-04 3:20p 4.4 3:30p 4.4 3:40p 4.4 3:50p 4.3 111 3:35p 12:20a
24-Aug-04 4:00p 4.3 4:10p 4.2 4:20p 42 4:30p 4.1 111 3:35p 12:20a
24-Aug-04 4:40p 4 4:50p 3.8 5:00p 37 5:10p 36 111 3:35p 12:20a
24-Aug-04 5:20p 34 5:30p 3.2 5:40p 31 5:50p 29 111 3:35p 12:20a
24-Aug-04 6:00p 27 6:10p 25 6:20p 23 6:30p 2.2 111 3:35p 12:20a
24-Aug-04 6:40p 2 6:50p 1.8 7:00p 1.7 7:10p 1.5 111 3:35p 12:20a
24-Aug-04 7:20p 1.4 7:30p 1.3 7:40p 1.2 7:50p 1.1 111 3:35p 12:20a
24-Aug-04 8:00p 1 8:10p 0.9 8:20p 0.8 8:30p 0.8 111 3:35p 12:20a
24-Aug-04 8:40p 0.7 8:50p 0.7 9:00p 07 9:10p 07 111 3:35p 12:20a
24-Aug-04 9:20p 0.7 9:30p 0.7 9:40p 0.7 9:50p 0.7 111 3:35p 12:20a
24-Aug-04 10:00p 0.7 10:10p 0.8 10:20p 0.8 10:30p 0.8 111 3:35p 12:20a
24-Aug-04 10:40p 0.9 10:50p 0.9 11:00p 1 11:10p 1 111 3:35p 12:20a
24-Aug-04 11:20p 1.1 11:30p 1.2 11:40p 1.2 11:50p 1.3 111 3:35p 12:20a
25-Aug-05 12:00a 1.4 12:10a 1.5 12:20a 1.6 12:30a 1.6 125 4:44p 12:20a
25-Aug-05 12:40a 17 12:50a 1.8 1:00a 1.9 1:10a 2 125 4:44p 12:20a
25-Aug-05 1:20a 21 1:30a 22 1:40a 24 1:50a 25 125 4:44p 12:20a
25-Aug-05 2:00a 26 2:10a 27 2:20a 2.8 2:30a 2.9 125 4:44p 12:20a
25-Aug-05 2:40a 3 2:50a 3.1 3:00a 3.1 3:10a 3.2 125 4:44p 12:20a
25-Aug-05 3:20a 3.3 3:30a 3.3 3:40a 3.4 3:50a 34 125 4:44p 12:20a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase  Moonrise Moonset Quarter
25-Aug-05 4:00a 3.4 4:10a 3.4 4:20a 34 4:30a 3.3 125 4:44p 12:20a
25-Aug-05 4:40a 3.3 4:50a 32 5:00a 3.1 5:10a 3 125 4:44p 12:20a
25-Aug-05 5:20a 29 5:30a 28 5:40a 286 5:50a 25 125 4:44p 12:20a
25-Aug-05 6:00a 2.3 6:10a 22 6:20a 2 6:30a 1.9 125 4:44p 12:20a
25-Aug-05 6:40a 1.7 6:50a 1.5 7:00a 1.4 7:10a 1.3 125 4:44p 12:20a
25-Aug-05 7:20a 1.1 7:30a 1 7:40a 0.9 7:50a 0.8 125 4:44p 12:20a
25-Aug-05 8:00a 0.7 8:10a 0.6 8:20a 0.5 8:30a 0.5 125 4:44p 12:20a
25-Aug-05 8:40a 0.4 8:50a 0.4 9:00a 0.4 9:10a 0.4 125 4:44p 12:20a
25-Aug-05 9:20a 0.4 9:30a 0.4 9:40a 0.4 9:50a 0.5 125 4:44p 12:20a
25-Aug-05 10:00a 0.5 10:10a 0.5 10:20a 0.6 10:30a 0.7 125 4:44p 12:20a
25-Aug-05 10:40a 0.7 10:50a 0.8 11:00a 0.9 11:10a 1 125 4:44p 12:20a
25-Aug-05 11:20a 1 11:30a 1.1 11:40a 1.2 11:50a 1.3 125 4:44p 12:20a
25-Aug-05 12:00p 14 12:10p 1.5 12:20p 1.7 12:30p 1.8 125 4:44p 12:20a
25-Aug-05 12:40p 1.9 12:50p 2 1:00p 22 1:10p 2.3 125 4:44p 12:20a
25-Aug-05 1:20p 24 1:30p 26 1:40p 27 1:50p 29 125 4.44p 12:20a
25-Aug-05 2:00p 3 2:10p 32 2:20p 33 2:30p 35 125 4:44p 12:20a
25-Aug-05 2:40p 3.6 2:50p 37 3:00p 3.9 3:10p 4 125 4:44p 12:20a
25-Aug-05 3:20p 41 3:30p 42 3:40p 4.3 3:50p 4.4 125 4:44p 12:20a
25-Aug-05 4:00p 4.4 4:10p 45 4:20p 4.5 4:30p 4.5 125 4:44p 12:20a
25-Aug-05 4:40p 4.5 4:50p 4.5 5:00p 45 5:10p 4.4 125 4:44p 12:20a
25-Aug-05 5:20p 4.4 5:30p 4.3 5:40p 42 5:50p 4 125 4:44p 12:20a
25-Aug-05 6.00p 3.9 6:10p 3.7 6:20p 36 6:30p 3.4 125 4:44p 12:20a
25-Aug-05 6:40p 3.2 6:50p 3 7:00p 2.8 7:10p 2.7 125 4:44p 12:20a
25-Aug-05 7:20p 25 7:30p 23 7:40p 21 7:50p 1.9 125 4:44p 12:20a
25-Aug-05 8:00p 1.8 8:10p 1.6 8:20p 1.5 8:30p 1.3 125 4:44p 12:20a
25-Aug-05 8:40p 1.2 8:50p 1.1 9:00p 1 9:10p 0.9 125 4:44p 12:20a
25-Aug-05 9:20p 0.8 9:30p 0.7 9:40p 0.7 9:50p 0.6 125 4:44p 12:20a
25-Aug-05 10:00p 0.6 10:10p 0.5 10:20p 0.5 10:30p 0.5 125 4:44p 12:20a
25-Aug-05 10:40p 0.5 10:50p 0.5 11:00p 0.5 11:10p 0.5 125 4:44p 12:20a
25-Aug-05 11:20p 0.6 11:30p 0.6 11:40p 0.6 11:50p 0.7 125 4:44p 12:20a
26-Aug-04 12:00a 0.7 12:10a 0.8 12:20a 0.8 12:30a 0.9 138 5:43p 1:22a
26-Aug-04 12:40a 1 12:50a 1.1 1:00a 12 1:10a 1.2 138 5:43p 1:22a
26-Aug-04 1:20a 1.3 1:30a 1.5 1:40a 1.6 1:50a 1.7 138 5:43p 1:22a
26-Aug-04 2:00a 1.8 2:10a 1.9 2:20a 2.1 2:30a 2.2 138 5:43p 1:22a
26-Aug-04 2:40a 23 2:50a 25 3:00a 2.6 3:10a 27 138 5:43p 1:22a
26-Aug-04 3:20a 29 3:30a 3 3:40a 3.1 3:50a 32 138 5:43p 1:22a
26-Aug-04 4:00a 33 4:10a 3.4 4:20a 35 4:30a 35 138 5:43p 1:22a
26-Aug-04 4:40a 3.6 4:50a 3.6 5:00a 3.6 5:10a 3.6 138 5:43p 1:22a
26-Aug-04 5:20a 3.6 5:30a 36 5:40a 35 5:50a 35 138 5:43p 1:22a
26-Aug-04 6:00a 3.4 6:10a 3.3 6:20a 3.1 6:30a 3 138 5:43p 1:22a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
26-Aug-04 6:40a 2.9 6:50a 27 7:00a 26 7:10a 24 138 5:43p 1:22a
26-Aug-04 7:20a 22 7:30a 2.1 7:40a 1.9 7:50a 1.7 138 5:43p 1:22a
26-Aug-04 8:00a 1.6 8:10a 1.4 8:20a 1.2 8:30a 1.1 138 5:43p 1:22a
26-Aug-04 8:40a 1 8:50a 0.8 9:00a 0.7 9:10a 0.6 138 5:43p 1:22a
26-Aug-04 - 9:20a 0.5 9:30a 0.5 9:40a 0.4 9:50a 0.4 138 5:43p 1:22a
26-Aug-04 10:00a 0.3 10:10a 0.3 10:20a 0.3 10:30a 0.3 138 5:43p 1:22a
26-Aug-04 10:40a 0.3 10:50a 0.3 11:00a 0.3 11:10a 0.3 138 5:43p 1:22a
26-Aug-04 11:20a 0.4 11:30a 0.4 11:40a 0.5 11:50a 0.5 138 5:43p 1:22a
26-Aug-04 12:00p 0.6 12:10p 0.7 12:20p 0.8 12:30p 0.9 138 5:43p 1:22a
26-Aug-04 12:40p 1 12:50p 1.1 1:00p 12 1:10p 1.3 138 5:43p 1:22a
26-Aug-04 1:20p 1.4 1:30p 1.6 1:40p 1.7 1:50p 1.8 138 5:43p 1:22a
26-Aug-04 2:00p 2 2:10p 22 2:20p 23 2:30p 25 138 5:43p 1:22a
26-Aug-04 2:40p 26 2:50p 2.8 3:00p 3 3:10p 3.2 138 5:43p 1:22a
26-Aug-04 3:20p 3.3 3:30p 3.5 3:40p 3.7 3:50p 3.8 138 5:43p 1:22a
26-Aug-04 4:00p 4 4:10p 4.1 4:20p 42 4:30p 4.4 138 5:43p 1.22a
26-Aug-04 4:40p 45 4:50p 4.6 5:00p 46 5:10p 47 138 5:43p 1:22a
26-Aug-04 5:20p 47 5:30p 48 5:40p 4.8 5:50p 47 138 5:43p 1:22a
26-Aug-04 6:00p 47 6:10p 4.6 6:20p 46 6:30p 4.5 138 5:43p 1:22a
26-Aug-04 6:40p 43 6:50p 42 7:00p 41 7:10p 39 138 5:43p 1.22a
26-Aug-04 7:20p 37 7:30p 35 7:40p 33 7:50p 3.1 138 5:43p 1:22a
26-Aug-04 8:00p 29 8:10p 27 8:20p 25 8:30p 23 138 5:43p 1:22a
26-Aug-04 8:40p 2.1 8:50p 1.9 9:00p 1.7 9:10p 1.6 138 5:43p 1:22a
26-Aug-04 9:20p 1.4 9:30p 1.2 9:40p 1.1 9:50p 1 138 5:43p 1:22a
26-Aug-04 10:00p 0.8 10:10p 0.7 10:20p 0.6 10:30p 0.6 138 5:43p 1:22a
26-Aug-04 10:40p 0.5 10:50p 0.4 11:00p 0.4 11:10p 0.3 138 5:43p 1:22a
26-Aug-04 11:20p 0.3 11:30p 0.3 11:40p 0.2 11:50p 02 138 5:43p 1:22a
27-Aug-04 12:00a 0.3 12:10a 0.3 12:20a 0.3 12:30a 03 152 6:30p 2:35a
27-Aug-04 12:40a 0.4 12:50a 0.4 1:00a 0.5 1:10a 0.5 152 6:30p 2:35a
27-Aug-04 1:20a 0.6 1:30a 0.7 1:40a 0.8 1:50a 0.9 152 6:30p 2:35a
27-Aug-04 2:00a 1 2:10a 1.1 2:20a 1.2 2:30a 1.4 152 6:30p 2:35a
27-Aug-04 2:40a 1.5 2:50a 1.7 3:00a 1.8 3:10a 2 152 6:30p 2:35a
27-Aug-04 3:20a 21 3:30a 23 3:40a 25 3:50a 26 152 6:30p 2:35a
27-Aug-04 4:00a 2.8 4:10a 29 4:20a 3.1 4:30a 32 152 6:30p 2:35a
27-Aug-04 4:40a 3.4 4:50a 35 5:00a 36 5:10a 37 152 6:30p 2:35a
27-Aug-04 5:20a 3.8 5:30a 3.9 5:40a 3.9 5:50a 3.9 152 6:30p 2:35a
27-Aug-04 6:00a 4 6:10a 4 6:20a 3.9 6:30a 39 152 6:30p 2:35a
27-Aug-04 6:40a 3.8 6:50a 3.8 7:00a 3.7 7:10a 3.5 152 6:30p 2:35a
27-Aug-04 7:20a 34 7:30a 33 7:40a 3.1 7:50a 2.9 152 6:30p 2:35a
27-Aug-04 8:00a 28 8:10a 26 8:20a 24 8:30a 22 152 6:30p 2:35a
27-Aug-04 8:40a 2 8:50a 1.8 9:00a 16 9:10a 1.4 152 6:30p 2:35a

Tidal and Moon Phase Data




Moon Moon
Date Time Value Time Value Time Value Time Value Phase Moonrise Moonset Quarter
27-Aug-04 9:20a 1.3 9:30a 1.1 9:40a 0.9 9:50a 0.8 152 6:30p 2:35a
27-Aug-04 10:00a 0.7 10:10a 0.6 10:20a 0.5 10:30a 0.4 152 6:30p 2:35a
27-Aug-04 10:40a 0.3 10:50a 0.2 11:00a 0.2 11:10a 0.1 152 6:30p 2:35a
27-Aug-04 11:20a 0.1 11:30a 0.1 11:40a 0 11:50a 0.1 152 6:30p 2:35a
27-Aug-04 12:00p 0.1 12:10p 0.1 12:20p 0.1 12:30p 0.2 152 6:30p 2:35a
27-Aug-04 12:40p 0.2 12:50p 0.3 1:00p 0.3 1:10p 04 152 6:30p 2:35a
27-Aug-04 1:20p 0.5 1:30p 0.6 1:40p 0.7 1:50p 0.8 152 6:30p 2:35a
27-Aug-04 2:00p 1 2:10p 1.1 2:20p 1.2 2:30p 1.4 152 6:30p 2:35a
27-Aug-04 2:40p 1.6 2:50p 1.7 3:00p 1.9 3:10p 21 152 6:30p 2:35a
27-Aug-04 3:20p 2.3 3:30p 25 3:40p 27 3:50p 29 152 6:30p 2:35a
27-Aug-04 4:00p 3 4:10p 3.2 4:20p 3.4 4:30p 3.6 152 6:30p 2:35a
27-Aug-04 4:40p 3.8 4:50p 4 5:00p 41 510p 4.3 152 6:30p 2:35a
27-Aug-04 5:20p 44 5:30p 4.6 5:40p 47 5:50p 4.8 152 6:30p 2:35a
27-Aug-04 6:00p 4.8 6:10p 4.9 6:20p 4.9 6:30p 5 152 6:30p 2:35a
27-Aug-04 6:40p 5 6:50p 49 7:00p 49 7:10p 4.8 152 6:30p 2:35a
27-Aug-04 7:20p 4.7 7:30p 46 7:40p 4.5 7:50p 43 152 6:30p 2:35a
27-Aug-04 8:00p 4.1 8:10p 3.9 8:20p 3.8 8:30p 35 152 6:30p 2:35a
27-Aug-04 8:40p 33 8:50p 31 9:00p 29 9:10p 2.7 162 6:30p 2:35a
27-Aug-04 9:20p 25 9:30p 22 9:40p 2 9:50p 1.8 152 6:30p 2:35a
27-Aug-04 10:00p 1.6 10:10p 1.4 10:20p 1.2 10:30p 1 152 6:30p 2:35a
27-Aug-04 10:40p 0.9 10:50p 0.8 11:00p 0.6 11:10p 0.5 152 6:30p 2:35a
27-Aug-04 11:20p 0.4 11:30p 0.3 11:40p 0.2 11:50p 0.1 152 6:30p 2:35a

Tidal and Moon Phase Data




Average Tides
Mean Range: 3.8t

Tides-Prudence Island, (south end)

based on Newport Rhede Island (NOAA)
41° 35N 7118 W

Monday, August 23, 2004

Daily Highs & l.ows
1:48a 3.4 ft High
6:51a 0.3 ft Low
2:26p 4.3 ft High
7:55p 0.7 ft Low

MHWS 481t

Mean Tide: 2.0ft
(EDT) Tide

12:00a 28 ft

12:30a 3.1 ft

1:00a 3.3 ft

1:30a 3.4 ft

4>
EgYil

2:00a 3.4 ft

2:30a 3.2 ft

3:00a 3.0ft

3:30a 26 ft

4.00a 2.2 ft

4302 1.7 1

5:00a 1.2ft

5:30a 0.8 ft

6:00a 0.5t
8:302a 03 ft
7:00a 03 ft
7:30a 0.4 ft
8:00a 0.5t

€0
€169

8:30a 0.8 ft

9:00a 1.1t

930a 1.4 ft

10:00a 1.8 ft

10:30a 2.1 fi

11.00a8 2.5 f

11:30a 2.8 ft

12:00p 3.2t

12:30p 351t

1:00p 3.8 ft

1:30p 4.1 ft

2:00p 4.21t

2:30p 43 ft

54
daz'z

300p 42 ft

330p 3.9 #

4:00p 3.6 ft

4:30p 3.1 ft

5:00p 2.5t

5:30p 20 f

6:00p 1.5 ft

630p 1.1ft

7:00p 09

7:30p 0.7 ft
8:00p 0.7 ft
8:30p 0.7 ft

20
dgg'

9:00p 0.3 ft

9:30p 1.0 ft

10:00p 1.2 ft

10:30p 1.4 ft

11:00p 1.6 ft

11:30p 1.9 ft

12:00a 2.1 1t
®© Nautical Software (503) 579-1414




Average Tides

Mean Range: 3.81t

MHWS 481t
Mean Tide: 2.0ft

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41°35N 71°18 W

Tuesday, August 24, 2004

Daily Highs & Lows
2:54a 3.3 ft High
7.55a 04 ft Low
3:31p 4.4 it High
9:15p 0.7 ft Low

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:00a
3:30a
4:00a
4:30a
5:00a
5:30a
6:00a
6:30a
7:00a
7:30a
8:00a
B:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
8:00p
6:30p
7:00p
7:30p
8:00p
8:20p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide &

21 ft

2.4 ft

27 it

29 ft

3.1 ft

3.3 ft

£

33 ft

BYGZ

32 #t

3.0 ft

2.6 ft

2.2 ft

1.7 ft

1.3 #

09 ft
06 ft
0.4 ft
0.4 ft
0.4 ft
0.6 ft

0
- S

0.8 ft

1.0 ft

1.3 ft

1.7 ft

20t

24 ft

2.7 ft

3.1 1t

35 ft

381t

4.1 ft

4.3 ft

4.4 ft

vy

digle

43 ft

4.1 ft

3.7 f

3.2 ft

27

22 ft

1.7 ft

13 ft

1.0 ft

0.8 ft

0.7 ft
0.7 it
0.7 ft

IX)
dglis

0.8 ft

1.0 ft

1.2

1.4 ft
© Nautical Software (503} 579-1414




Mean Range: 3.8ft

Average Tides

MHWS  4.81t
Mean Tide: 2.01t

Tides-Prudence Island, (south end)

hased on Newport Rhede [sland (NOAA)
41° 35N 710 19W

Wednesday, August 25, 2004

Daily Highs & Lows
4:.02a 3.4 ft High
9:09a 0.4 ft Low
4:36p 4.5 ft High
10:38p 0.5 ft Low

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:002
3:30a
4:00a
4:30a
5:00a
5:30a
6:00a
6:30a
7:00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
5:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

14 f

1.6 ft

1.9 ft

221t

28 it

29 ft

3.1 ft

33 it

3.4 ft

3.3 ft

31 ft

2.8 ft

2.3 ft

19ft

1.4 ft

1.0 ft

0.7 ft
05 #
0.4 ft
0.4 ft
0.5 fi
07 it

091t

1.1 ft

1.4t

1.8t

22 ft

26 ft

301t

3.6 ft

39 ft

4.2 ft

4.4 ft

45

4.5 it

4.3 ft

3.9 ft

3.4 ft

28 ft

23 ft

1.8 ft

13 ft

1.0 ft

07 ft
06 ft
05ft of
05% BF
06 ft

€

0.7 ft
@ Nautical Software (503) 579-1414




Average Tides

Mean Range: 3.8ft

MHWS 48t
Mean Tide: 2.0t

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41° 35N 71°19 W

Thursday, August 26, 2004

Daily Highs & Lows
5:06a 38 ft High
10:28a 0.3 ft Low
5:37p 4.8 ft High
11.47p 0.2 ft Low

{EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:00a
3:30a
4:00a
4:30a
6:002
5:30a
6:00a
6:30a
7:00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30=a
12:00p
12:30p
1:.00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

0.7 ft

0.8 ft

1.2 ft

1.5 ft

1.8 ft

22 ft

26 ft

3.0 ft

33 ft

3.5 ft

36 ft

3.6 ft

3.4 ft

3.0 ft

26 1t

21 ft

168 it

11 ft

0.7 ft
0.5 ft
0.3 1t
0.3 ft
03 ft
0.4 ft

0.6 ft

0.8 ft

1.2 ft

16 #t

2.0 ft

25 ft

3.0ft

3.5 ft

4.0 #t

4.4 fi

4.6 ft

4.8 ft

4.7 ft

4.5 ft

4.1 ft

3.5 1t

2.9 ft

231t

17 f

1.2 ft

0.8 ft
0.6 ft
0.4 ft
0.3 ft

0.3 ft
© Nautical Software (503) 579-1414




Average Tides T

Mean Rangs: 3.8

MHWS 481
Mean Tide: 2.0t

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41° 35N 71°19 W

Friday, August 27, 2004

Daily Highs & Lows
6:06a 4.0 ft High
11:41a 0.0 f Low
6:33p 5.0 ft High

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3.00a
3:30z
4:00a
4:30a
5:00a
5:30a
6:00a
6:30a
7.00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

0.3 ft
0.3 ft
0.5 ft
0.7 ft

1.0t

14 it

1.8 ft

2.3 ft

28 ft

321t

3.6 ft

39 ft

4.0 ft

i 4
ES0:9

3.9 ft

37 ft

3.3 ft

2.8 it

221t

1.6 ft

1.1 ft

0.7 ft
04 ft
0.2 1t
0.1 ft

0.1 ft
0.2 ft
03 ft
0.6 ft

00
Lo

1.0 ft

14 f

1.9 ft

2.6 ft

3.0 ft

361t

4.1 ft

4.6 ft

A48 ft

50 ft

oS

4.9 ft

deglg

4.8 ft

411

3.5 f

28 f

22 1ft

1.6 ft

1.0 ft

06 ft
031

0.1 ft =
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Mean Range: 3.8t

Average Tides

MHWS 481t
Mear Tide: 2.0 ft

Tides-Prudence Island, (south end)

based on Newport Rhode Isfand (NQAA)
41°35N 71°19 W

Monday, August 23, 2004

Daily Highs & Lows
1:48a 3.4 ft High
B:51a 0.3 ft Low
2:26p 4.3 ft High

¢

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3.:00a
3:30a
4:00a
4:30a
5.00a
5:30a
6:00a
6:30a
7:00a
7:30a
8:002
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

7:58p 0.7 it Low

2.8 ft

311t

331t

3.4 ft

3.4 ft

321

3.0 ft

2.6 ft

221

1.7 ft

1.2 ft

0.8 ft

0.5 it
03 ft
0.3 ft
0.4 ft
0.5 ft

0.8 ft

1.1 1t

1.4 ft

18 ft

2.1 ft

2.5 ft

2.8 ft

321t

3.5 4t

381t

41 f

4.2 ft

4.3 ft

42t

3.9 ft

36 ft

31t

2.5 ft

2.0 ft

1.5 ft

1.1 ft

0.9 ft
0.7 ft
0.7 ft
0.7 ft

08 ft

1.0t

121

1.4 ft

16 f

1.9 f

2.1 ft
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Average Tides

Mean Range: 3.8 1t

MHWS 4.8t
Mean Tide: 2.0t

Tides-Prudence Island, (south end)

based on Newport Rhode Istand (NOAA)
41°35N 71°19 W

Tuesday, August 24, 2004

Daily Highs & Lows
2:64a 3.3 ft High
7:55a 0.4 ft Low
3:31p 4.4 ft High
9:15p 0.7 ft Low

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
230a
3:00a
3:30a
4:00a
4:30a
5:00a
5:30a
6:00a
6:30a
7:00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

2114t

24 ft

2.7 ft

20 ft

3.1 ft

3.3 ft

e

33 ft

_ebez

3.2t

3.0 ft

26 ft

2.2 1t

1.7 ft

13 #t

0.9 ft

0.6 ft
0.4 ft
0.4 ft
0.4 ft
0.6 ft

LAY
BGS L

0.8 ft

1.0

1.3 ft

17 ft

2,0 ft

2.4 ft

27 ft

3.1 ft

3.5 it

3.8 ft

4.1 ft

4.3 ft

4.4 it

ri
digg

431t

4.1 ft

3.7

3.2 f

2.7 ft

224

171

1.3 ft

1.0 ft

0.8 ft

0.7 ft
0.7 ft
0.7 ft

/0
dsie.

0.8 ft

1.0 ft

1.2 ft

14 ft
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Average Tides

Mean Range: 3.8 ft

MHWS 481t
Mean Tide: 2.0ft

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41° 35N 71° 9w

Wednesday, August 25, 2004

Daily Highs & Lows
4:02a 3.4 ft High
9:09a 0.4 ft Low
4:36p 4.5 ft High
10:38p 0.5 ft Low

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:00a
3:30a
4:00a
4:30a
5:00a
5:30a
6:00a
8:30a
7:00a
7:30a
8:00a
8:30a
8:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1.00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:60a

Tide

14 ft

1.6 ft

1.9 ft

22 ft

26 ft

29 ft

3.1 1

3.3 it

341t

3.3 ft

3.1 ft

2.8 ft

2.3 ft

19t

14 #

1.0 ft
0.7 ft
0.5 ft
0.4 ft
0.4 ft
05 ft
0.7 ft

0.9 ft

111t

1.4 ft

1.8 ft

221t

26 1t

3.0 ft

35 ft

3.9 ft

4.2 ft

4.4 ft

4.5 ft

4.5 ft

431

39ft

3.4 ft

28 it

23 ft

1.8 ft

1.3 ft

1.0 ft
0.7 ft
0.6 ft
0.5 ft
0.5 ft
0.6 ft

0.7 ft
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Average Tides

Mean Range:

MHWS
Mean Tide;

3.8t
4.8 ft
20ft

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41°35N 71218 W

Thursday, August 26, 2004

Daily Highs & Lows
5:06a 3.6 ft High
10:28a 0.3 ft Low
5:37p 4.8 ft High
11:47p 0.2 ft Low

{EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:00a
3:30a
4:00a
4:30a
5.00a
5:30a
6:00a
6:30a
7.00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
8:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

0.7 ft
0.9 ft
1.2 ft
1.5t
1.8 ft
2.2 ft
26 ft
3.0f
3.3 ft
3.6 ft
38 ft
36 ft
3.4 ft
3.0 ft
28 ft
2.1 ft
1.6 ft
11 ft
0.7 ft
0.5 ft
0.3 ft
0.3 ft
0.3 fi
0.4 ft
0.6 ft
0.9 ft
1.2 1t
16 ft
2.0 it
251t
3.0 ft
3.5 ft
4.0 ft
44 ft
4.6 ft
4.8 ft
4.7 ft
4.5 ft
4.1 ft
35 ft
29 ft
2.3 ft
171
1.2 1t
0.8
0.8 ft
0.4 ft
0.3 ft
0.3 it

© Nautical Software (503) §79-1414
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Average Tides

Mean Range: 3.8ft

MHWS 481t
Mean Tide: 2.0t

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41° 35N 71°19 W

Friday, August 27, 2004

Daily Highs & Lows
6:08a 4.0 ft High
11:47a 0.0 ft Low
6:33p 5.0 ft High

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:00a
3:30a
4:00a
4:30a
5:00a
5:30a
6:00a
8:30a
7:00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

0.3 {t
0.3 ft
0.5 ft
07 ft

1.0 ft

1.4 ft

1.8 ft

2.3 ft

28 ft

3.2 ft

3.6 ft

3.9t

4.0 ft

3.9 ft

3.7 ft

3.3 ft

28 ft

221t

1.6 ft

11 ft

0.7 ft
04 ft
0.2 ft
0.1 1t

0.1 1t
0.2 ft
0.3 ft
06 ft

1.0 ft

1.4 it

1941

2.5 ft

3.0 ft

36 ft

4.1 ft

4.8 ft

4.8 ft

5.0 ft

0'g

deggig

4.9 ft

4.6 ft

4.1 ft

3.5 ft

2.9 ft

22 ft

1.6 ft

1.0 f

0.6 ft
0.3 f

0.1 ft
© Nautical Software {503) 579-1414




Mean Range: 3.8ft

Average Tides

MHWS  4.81t
Mean Tide: 2.01t

Tides-Prudence Island, (south end)

based on Newport Rhede Island (NOAA)
41° 35N 71° 19 W

Monday, August 23, 2004

Daily Highs & Lows
1:48a 3.4 ft High
6:51a 0.3 ft Low
2:26p 4.3 ft High
7:55p 0.7 ft Low

¢

(EDT)
12:00a
12:30a
1:00a
1:30a
2:00a
2:30a
3:00a
3:30a
4:00a
4:30a
5:00a
5:30a
6:00a
6:30a
7:00a
7:30a
8:00a
8:30a
9:00a
9:30a
10:00a
10:30a
11:00a
11:30a
12:00p
12:30p
1:00p
1:30p
2:00p
2:30p
3:00p
3:30p
4:00p
4:30p
5:00p
5:30p
6:00p
6:30p
7:00p
7:30p
8:00p
8:30p
9:00p
9:30p
10:00p
10:30p
11:00p
11:30p
12:00a

Tide

2.8 ft

311

3.3 ft

187

3.4 it

3.4 #

321t

3.0 ft

26 ft

2.2 ft

1.7 ft

121t

0.8 ft

0.5 ft
0.3 ft
03 ft
0.4 f
0.5 ft

20
BLGe

0.8 ft

114

1.4 ft

1.8 ft

21ft

25 ft

281t

3.2t

35 ft

3.8 ft

4.1 ft

421t

[
430 BN

4.2 ft

3.9

36 f

3.1 1t

251t

2,01t

1.6 ft

1 ft

0.9 ft

07 f
0.7 ft
0.7 ft

L0
dgg:s

0.8 ft

10 ft

1.2 ft

1.4

1.6 ft

1.9 ft

211t
@ Nautical Software (503) 579-1414




Average Tides
Mean Range: 3.81t
MHWS 438ft
Mean Tide: 2.0 ft

- Tides-Prudence Island, (south end)

based on Newport Rhode tsland (NOAA)
41°36N 71°19W

Tuesday, August 24, 2004

Daily Highs & Lows
2:54a 3.3 ft High
7:55a 0.4 ft Low
3:31p 4.4 ft High
9:15p 0.7 ft Low

(EDT) Tide &

12:00a 2.1 ft

12:30a 2.4 ft

1:00a 2.7 ft

1:30a 2.9t

2:00a 3.1 ft

2:30a 3.3 ft

e

3:.00a 3.3 ft

_Bpoz

3:30a 3.2 1ft

4:00a 3.0 ft

4:30a 2.6 ft

5:00a 2.2 ft

§:30a 1.7 f

6:00a 1.3 ft

6:30a 09 ft

7:00a 08 ft
7:30a 0.4 ft
8:00a 0.4 ft
8:30a 04 ft
9:00a 08 ft

¥o
eggL

9:30a 0381t

10:002 1.0 ft

10:30a 1.3 ft

11:00a 1.7 ft

11:30a 2.0 ft

12:00p 24 it

12:30p 2.7

1.00p 3.1 ft

1:30p 35t

2:00p 3.8 1t

2:30p 4.1 ft

3:00p 431t

op
330p 441t Lo

4:00p 4.3 ft

4:30p 4.1 ft

5:00p 3.7 ft

5:30p 3.2 ft

6:00p 27 ft

6:30p 22 ft

7:00p 1.7 f

7:30p 1.3 1t

800p 1.0 ft

8:30p 05 &

9:00p 0.7 ft
9:30p 0.7 ft
10:00p 0.7 ft
10:30p 0.8 ft

20
d_gL:E}_ _

11:00p 1.0 ft

11:30p 12 #

12:00a 1.4 ft
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Average Tides
Mean Range: 3.8ft
MHWS 481t
Mean Tide: 2.0ft

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41° 35 N 71° 18 W

Wednesday, August 25, 2004

4:02a 3.4 ft High
9:09a 0.4 ft Low
4:38p 4.5 ft High
10:38p 0.5 ft Low

Dally Highs & Lows |

(EDT) Tide

0'G

12:00a 1.4 ft

12:30a 16 f

1:00a 1.9 ft

1:30a 2.2 #

2:00a 2.6 fi

2:30a 291t

3:00a 3.1t

3:30a 33 #t

4:00a 34 ft

4:30a 3.3 ft

5:00a 3.1 ft

5:30a 231t

6:00a 2.3 ft

6:30a 1.9 ft

7:00a 1.4 ft

7:30a 1.0 ft

8:00a 0.7 it
8:30a 0.5 ft
9:00a 0.4 ft
9:30a 0.4 1t
10:00a 0.5 ft
10:30a 0.7 ft

¥0
an:ﬁ

11:00a 09 ft

11:30a 1.1 ft

12:00p 1.4 ft

12:30p 18 ft

1:00p 2.2 ft

1:30p 2.6 ft

2:00p 3.0t

2:30p 3.5t

3:00p 3.9ft

3:30p 4.2 ft

400p 441t

4:30p 45 ft

4

dogy

5:00p 4.5 ft

530p 4.3 #

6:00p 3.9 ft

6:30p 3.4 ft

7:00p 28 ft

7:30p 23 ft

8:00p 1.8 ft

830p 1.3 ft

900p 1.0t

9:30p 07 ft
10:00p 0.6 ft
10:30p 0.5 1t
14:00p 0.5 ft
11:30p 06 ft

12:00a 0.7 ft
© Nauticat Scftware (503) 579-1414




Average Tides
Mean Range: 3.8ft
MHWS 481t
Mean Tide: 2.0ft

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)Y
41° 35N 71° 19 W

Thursday, August 26, 2004

Daily Highs & Lows
5:06a 3.8 ft High
10:28a 0.3 ft Low
5:37p 4.8 ft High
11:47p 0.2 ft Low

(EDT) Tide

12:00a 07 ft

12:30a 09 ft

1:00a 1.2 ft

1:30a 151t

2:00a 1.8t

2:30a 2.2t

3:00a 26 ft

3:302 3.0ft

4:00a 33 ft

4:30a 3.5 ft

5:00a 36 ft

gt

5:30a 3.6 it

6:00a 34 R

6:30a 3.0 ft

7:00a 28 it

7:30a 2.1 ft

8:00a 1.6 ft

8:30a 1.1 ft

9:00a 0.7 ft
9:30a 0.5 ft
10:008 0.3 ft .l

ol
10:30a 0.3 ft yhal:
11:00a 038
11:30a 0.4 ft

12:00p 0.6 ft

12:30p 0.9 ft

1:00p 1.2 1t

1:30p 16 1t

2:00p 2.0#

2:30p 25§t

3:00p 30 ft

3:30p 351t

4:00p 4.0 ft

430p 4.4 ft

5:00p 46 ft

5:30p 4.8 ft

44

digg

8:00p 4.7 ft

8:30p 4.5t

7:00p 4.1 ft

7:30p 3.5 ft

B:00p 2.9 ft

8:30p 23 ft

9:00p 1.7 ft

9:30p 121t

10:00p 0.5 ft

10:30p 0.6 ft
11,00p 04 f
11:30p 0.3 ft 8

L

JA4

12:00a 031t ©
© Nautical Software (503) 570-1414




Average Tides
Mean Range: 3.8ft
MHWS 4.8 ft
Mean Tide: 2.0ft

Tides-Prudence Island, (south end)

based on Newport Rhode Island (NOAA)
41°35N 71° oW

Friday, August 27, 2004

" Daily Highs & Lows

6:08a 4.0 ft High
1141a 0.0 ft Low
8:33p 5.0 ft High

(EDT) Tide

12:00a 0.3 ft
12:30a 0.3 ft
1:00a 0.5 ft
1:30a 07 ft

2:00a 1.0 ft

2:30a 14 ft

3:00a 181t

3:30a 23 ft

4:00a 28 ft

4:30a 3.2t

5:00a 3.6 ft

5:30a 3.9 ft

6:00a 4.0ft

'R 4

BS0'3

6:30a 3.9 ft

7.00a 37 ft

7:30a 3.3 ft

8:00a 28 fi

8:30a 2.2 ft

9:00a 16 it

9:30a 1.1 ft

10:00a 0.7 ft
10:30a 0.4 ft
11.00a 0.2 ft
11:30a 0.1 ft

12:00p 01 ft
12:30p 0.2 ft
1:00p 0.3 ft
1:30p 06 ft

2:00p 1.0t

2:30p 14 f

300p 1.5 ft

3:30p 25 ft

400p 3.0t

4:30p 3.6 ft

5:00p 4.1 ft

530p 4.6 f

6:00p 4.8 ft

6:30p 5.0 ft

7:00p 4.9 ft

7:30p 46 ft

B:00p 4.1 ft

8:30p 3.5 ft

9:00p 2.9 ft

9:30p 2.2 1t

10:00p 1.8 ft

10:30p 1.0 ft

11:00p 0.6 ft
11:30p 0.3 ft

12:00a 0.1 ft
© Nautical Software (503) 579-1414
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Key features
and benefits

» High noise immunity
+ Rapid signal aquisition

+ Automatie and manual
modes

« FFT signal analysis

ProBeacon

Marine Radiobeacon MSK Receiver

Differential GPS correction data
broadcast from marine
radioheacons provides GPS
users with the improved accuracy
of DGPS without setting up
and maintaining a reference
station. Depending on the
DGPS receiver being used in
conjuction with the ProBeacon™,
the combination can provide
position and navigation accura-
cies of less than a meter to land
surveyors, dredge operators,
resource management agencies,
crop dusters, and many others
operating on land, offshore or
in the air. Anyone within the
range of a radiobeacon, whose
application requires real-time
positions, time, or velocity can
benefit from this form of DGPS.

RTCM and I8LA complaint

The International Association of
Lighthouse Authorities (IALA),
the U.S. Coast Guard and the
Radio Technical Commission
for Maritime Services (RTCM)
have developed standards for the
broadcast of DGPS correction
data for public access.

Al digital design

Obtaining the highest levels of
DGPS performance reguires a
superior MSK receiver. Trimble's
ProBeacon is an all-digital design,
proven in independent testing
to have the best overall perfor-

mance, even under conditions

&

& B R e

Difterential GES using MSK radiobeacon broadcasts,

of low signal strength and/or
high noise levels. This all-digital
design facilitates rapid signal
acquisition and superior tracking
capabilities. In addition, the
ProBeacon signal processing is
based upon a proprietary
{patented) “noise cancellation”
technique utilizing multiple
channels to further improve
data reception by rejecting the
“impulsive” type of noise
commonly found in this
frequency band.

The ProBeacon also utilizes
advanced logic, working in con-
junction with the DGPS receiver
to select the most appropriate
beacon. The ProBeacon constantly
monitors Message Error Ratio,

switching to a different beacon
if the signal degrades. By utilizing
the broadcast beacon almanacs
and receiving the position data
from the DGPS receiver, the
ProBeacon switches to the nearest
beacon to maintain the highest

accuracy possible.

H-field loep antenna

These features, combined with
an advanced, high sensitivity
H-field antenna, ensure that the
DGPS user realizes the best
perfarmance under all

conditions.



ProBeacon
Marine Radiobeacon MSK Receiver

_DESCRIPTION. .

Differential GPS (DGPS) is the most accurate long range form of GPS

for surveying, positioning and navigation, GPS receivers that are differ-
ential capable use the correction data to counter the effects of Selective

Availability, errors induced by the ionosphere and troposphere and
other correlated errors that degrade the GPS solution. The ProBeacon is
designed to provide this correction data in the RTCM SC-104 standard
format ta any compatible DGPS receiver, using standard R5-232 and

RS-422 serial connections. Accuracy will depend on the type of DGPS
receiver utilized. Trimble offers several GPS$ receivers with DGPS
capability designed to meet all types of application requirements.

PERFORMANGE CHARAGTERISTICS

General

Frequency range
Channel spacing
MSK modulation
Signal strength
Dynamic range
Channel selectivity
Frequency offset

3rd order intercept

283.5 kIHz to 325.0 kHz

500 Hz

25, 50, 100 & 200 bits/second

10 pV/meter minimum

100 dB

60 dB @ 500 Hz offset

10 ppm maximum (200 bits/second)

40 ppm maximum (100, 50 & 25 bits/second)
+15 dBm @ RF input (min. AGC setting)

PHYSICAL CHARACTERISTICS "

Receiver

Size 5.6"W=x27"Hx7.5"D
(142 cm x 6.9 ¢em x 19.0 ¢m)

Weight 2.51bs. (1.1 kg)

Power cansumption
Voltage

Operating temperature

3.0 wacts
10 to 32 volts DC
-20°C to +60°C

Humidity 95% non-condensing

Antenna

Dimensions 58"Dx45 " H(14.7cmx 11.4 em)
Weight 1.4 1bs. {0.63 kg)

Operating temp -30°C to +65°C

Humidity 100% -~ fully sealed

Cahle length 50 ft. (15 meters)

FEATURES . © " =

Automatic

The ProBeacon serves as a stand-alone receiver of DGPS correction data.
Once on, it automatically selects and tracks the best differential beacon in
your area. If you lose reception of a differential beacon, the ProBeacon
automatically switches to another beacon for continuous DGPS coverage.

Manual

Manual mode allows the operator to select a specific beacon, to pre-pro-
gram a Hst of preferred beacons, and to request signal levels, SNR data,
PLL offsets, RTCM message errors, and tracking history.

Fast aequisition

The ProBeacon uses a praprietary spectral search algorithm which enables
exceptionally fast identification and acquisition of differential beacons
under all operating conditions.

Jamming immunity

Only a subset of all marine radiobeacons will be differential beacons,
The ProBeacon s able to track a weaker differential beacon signa) in the
presence of multiple jamming signals [rom nearby standard radiobeacons.

Normalized Frequency

50 d00 150 20 500

Integrity monitering

The ProBeacon continuously monitors the integrity of incoming RTCM
messages. [f it observes parity errors, the ProBeacon wiil automatically
switch to an adjacent beacon to ensure RTCM data integrity.

Noise immunity

Using advanced digital signal processing, the ProBeacon reliably tracks even
in the presence of heavy atmospheric noise (e.g. lightning). Using
algorithms based on a proprietary (patented) noise cancellation technique,
the ProBeacon realizes improved performance in the presence of impuisive
noise. As shown in the above figure, the signal channel plus two additional
channels are monitored by the MSK receiver. These two noise-only, or
pilot, channels facilitate noise reduction as the output from all the channels
is highly correlated. Reduction in noise in the signal channel improves the
performance of the ProBeacon in all operating environments.

Almanac menitoring

Each differential beacon broadcasts an almanac message with the identity
(frequency, data rate, etc.) for adjacent differential beacons. The ProBeacon
uses this message to accelerate the switch between beacons. This minimizes
the mterruption in DGPS data when you lose reception of a beacon.

Dhial serial ports

The ProBeacon offers two bi-directional serial ports and multiple baud
rates (1200, 2400, 4800, 9500). Both R5-232 and RS5-422 are supported.
One port supports modem operation, allowing remote control of the
ProBeacon

Trimble
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Key features
and benefils

» Sub 0.5 meter accuracy
+ Real time QA/QC

+ Everest Multipath
Rejection Technology

« Super-trak Signal
Precessing Technology

4000RSi & 4000D5i

DGPS Reference Surveyor and Differential Surveyor

The 4000RSi™ Reference Surveyor
receiver and 40000Si™ Differential
Surveyar receiver incorporate the
Iatest in GPS technology, offering
true, real-time positioning accuracy
better than (.5 meter. Based on
Trimble’s advanced Maxwell processing
technology, these DGPS receivers
provide the highest level of accuracy
even when operating in the most
challenging conditions.

The 4000RSi receiver operates
as an autonomous reference station,
generating DGPS corrections in the
RTCM SC-104 standard format for
transmission to mobile GPS receivers,

The 4800DSi receiver is
designed to use DGPS corrections in
the RTCM SC-104 standard format
broadeast by the 4000RSH receiver,
The 4000DSi's standard NMEA-
0183 messages, navigation firmware,
data, and 1PPS outputs allow for
optirnal flexibility for systern integra-
tion and interfacing with other
instruments.

The signal processing of the two
reeivers incorporates Trimble’s
Super-trak™ technology. This tech-
nology enhances low power satellite
signal acquisition, improves signal
tracking capabilities under less than
ideal conditions and provides
increased immunity to signal jamming
from radio frequency interference
{RFT), These improvements are
derived from integrating complex RIY
circuitry onto a single chip and by
using state-of-the-art Surface Acoustic
Wave filter techmology.

Supet-trak technology increases
productivity and facilitates continual

operations in dernanding environments,

such as ports, harbors, along river-
banks and near RF] sources that
would normally interfere with satel-
lite signals.

The 4000RSi and 4000DSi
receivers also incorporate Trimble's
latest advance in multipath rejection
through enhanced signal processing:
the patented EVEREST™ Multipath
Rejection Technology. This technology

eliminates multipath error before the

receiver calculates GPS measurements.

When combined with Trimbles
advanced carrier-aided filtering and
smoothing techniques applied to
exceptionally low noise C/A cade
measurements, the result is real~time
positioning accuracy on the order of
a few decimeters.

The two receivers are ideal for

hydrographic and navigation systems,

vessel tracking, dynamic positioning

systerns, dredging, and other dynamic
positioning and navigation applications.
Both recetvers feature nine charmels of
continuous satellite tracking
{12 channels optional); a lightweight,
rugged, weatherproof housing; and
low power consumption for extending
the field operation time from batterfes.
During operation, buth receivers
can output binary and ASCII data
for archiving or post-mission analy-
sis. In addition, the 4000RSi receiver
can operate as a mobile receiver with
the same features, functionality and
options as the 4000DSi receiver. Far
optimum DGPS performance,
cambing the receivers with any of
Trimble'’s data communication systerns
and QA/QC firmware to ensure the

integrity of positioning accuracy.



4000RSi & 4000DSi

DGPS Reference Surveyor and Differential Surveyor

4000 RSIFEATURES. .ot

* RTCM Input

100, 120, 220, 240 VAC, 40 Watts {rack mount)
DC; 10-36 Vg)lts, 30 Warg
At 0 0
Operating temperature -20 C to +55 C (portable}, 0 C to +50 C frack mount)

o RTCM Qutput; filtered and carrier-smoothed RTCM Storage temperature _30°C ta +75°C {portable)
differential corrections (version 1.0 and 2.X) (4000RSi) 20°C 10 +60°C {rack mouwn)
* EVEREST Multipath Rejection Technology Humidity 100%, fulty sealed, buoyant (portable)
* Super-trak Signal Processing Technalogy 95%, non-condensing {rack mount)
+ Better than 0.5 meter DGPS accuracy using 4000RSi receiver corrections Geodetlc Anternna
* 0.5 second measurement rate Size 16" Dx35"H
s Weighted-least squares solution Weight 5.7 1bs.
* Autonomous operatlon - automatic mode restoration after power-cycle Operating temperature --4DOC to +65OC
+ Data integrity provision Storage temperature 55°Co+75°C
= 2 RS-232 I/O ports with flow control for data recording and data link Humidity 100%, fully sealed
{4 RS-232/422 on rack mount) Interface
* Triple DC input Keyhoard Alphanumeric, function and softkey entry
» Low power; lightweight; portable; environmentally protected Display Backlit LCD, four lines of forty alphanumeric
v 1 PPS output; NMEA-0183 outputs characters; Large, easy-to-read— 2.8mm x 4.9mm;
» L1 geodetic antenna; 30m antenna cable (4000RS1) Viewing area; 32 cn’; adjustable backlight and
+ Compact Dome antenna; 30m antenna cable (4000Dsi) viewing angle
+ 1-year warranty Serial Ports Pori T and 3: up te 57600 bps, software flow control
« Pirmware upgrades via serial port Port 2 and 4: up to 57600 bps, hardware/software flow
control
RS-232 / RS5-422 user configurable (rack mount)
Data recording RTCM and GPS data available via serial port
« Firmware update service - 1 and 4 year Remote contral Trimble Data Collector Interface
= Extended hardware warranty Antenna Esternal, LEMO socket connector (portable),
* L1 Carrier Phase : N-Type Socket connector (rack mount)
= 12 L] channels RTCM Messages Types 1, 2, 3, 6, 9, 16; Version 1.0 and 2.X
+ Li/L2 Carrier Phase {rackmount) 1PpS LEMO 7-pin, adapter to BNC available {portable}
+ 12 L1/LZ channels (rackmount) BNC socket {rack mournt)
« Internal Memaory for datalogging Event Marker LEMO 7-pin, adapter to BNC available (portable)
+ Event Marker input (requires memory option) ’ BNC socket (rack mount)
« QA/QC feature NMEA-0183 ALM, BWC, GGA, GLL, GRS, GSA, GST, GSV.

RME, RMC, VTG, WPL, ZDA

* Rackmount Version

» 4 serial /O ports (standard on rackmount)

+ L1 and LI/L2 Geodetic antennas

* 30m antenna cable extension, with in-line amplifier

PERFORMANCE CHARACTERISTICS

d. At rights reserved. Trimble with the Trimble loge is a trademark of Trimble Navigation Limited registered in the LS. Patent and Trademark Office.

4000RS, 4000DSi, Super-trak, Trimtatk, PraBeacon and EVEREST are trademarks of Trimble Navigation Limited. Al other marks are the property of Iheir respective owners. TID1088C (8/98)

. Signal Processing  Multibit Super-tral technology; Maxwell architecture with
" Office Support Module: OSM I (CE Marked) EVEREST Multipath Rejection Technalogy; very low
+ Receiver transport case . )
o noise C/A code processing
. TRIMTALF Series radlo ltnks Tracking (Standard) 9 channels L1 C/A code and carrier
* ProBeacon™ MK receiver (Optionia)) 12L1, 12 L1 + 12 L2; C/A, P and/or cross-correlation
» LEMO to dual BNC sockets adapter code and carrier (rack mount)
i — R Startup time < 2 minutes after cold start
- PHYSICAL. CHARACTERISTICS: "% - i Measurement rate (1.5 second per independent measurement
Reces FRoouracy Typically better than 0.5 m RMS: assumes at least 5
e . " . satellites, PDOP less than 4, and using 4000RSi corrections.
Size 9.8" W 11.0" Dx 40" H (portable) RICM Corrections  4000RSi corrections can be applied to all differential-
(24.8om X 28.0cm x 10.2em) ipped RTCM compatible GPS receivers
16.8" W x 16.0" D x 5.25" H (rackmount) equippe P ? ' %
(42.7cm x 40.6cm x 13.3em) ORDERING, INEORNIATION: E
Wetght 6 Ibs (2.7kg) (portable), 15 Ibs, (6.8kg) (rackmount} . . B 5
0.5 1bs (0.2kg) compact dome antenna 4000RSi Reference Surveyor P/N 29443-75 ;
5.7 Ibs (2.6kg) L1 geodetic antenna 4000RSi Reference Surveyor pair P/N 29561-00 2
Power Nominal 10.5-35 VDC, 7 Waus (portable) 4000DS1 Differential Surveyor P/N 29443-70 E
4000RSi Reference Surveyor Rackmount P/N 26541-80 %
o
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Trlmble Corporate Headquarters Trimbte House, Singapore PTE Limited H AY
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Key features
and benefits

« High noise immunity
« Rapid signal aquisition

= Automatic and manual
modes

« FFT signal analysis

ProBeacon

Marine Radiobeacon MSK Receiver

Differential GPS correction data
broadcast from marine
radiobeacons provides GPS
users with the improved accuracy
of DGPS without setting up
and maintaining a reference
station. Depending on the
DGPS recetver being used in
conjuction with the ProBeacon™,
the combination can provide
position and navigation accura-
cies of less than a meter to land
surveyors, dredge operators,
resource management agencies,
crop dusters, and many others
operating on land, offshore or
in the air. Anyone within the
range of a radiobeacon, whose
application requires real-time
positions, time, or velocity can
benefit from this form of DGPS.

RTCHI and IALA complaint

The International Association of
Lighthouse Authorities (IALA),
the U.S. Coast Guard and the
Radio Technical Commission
for Maritime Services (RTCM)
have developed standards for the
broadcast of DGPS correction

data for public access.

Bl digital design

Obtaining the highest levels of
DGPS performance requires a
superior MSK receiver. Trimble's
ProBeacon is an ali-digital design,
proven in independent testing
to have the best overall perfor-

mance, even under conditions

Ditterential GPS using MSK radiobeacon broadeasts.

of low signal strength and/or
high noise levels, This all-digital
design facilitates rapid signal
acquisition and superior tracking
capabhilities. In addition, the
ProBeacon signal processing is
based upon a proprietary
(patented} “noise cancellation”
technique utilizing multiple
channels to further improve
data reception by rejecting the
“impulsive” type of noise
commonly found in this
frequency band.

The ProBeacon also utilizes
advanced logic, working in con-
junction with the DGPS receiver
to select the most appropriate
beacon. The ProBeacon constantly

monitors Message Error Ratio,

switching to a different heacon
if the signal degrades. By utilizing
the broadcast beacon almanacs
and receiving the position data
from the DGPS receiver, the
ProBeacon switches to the nearest
beacon to maintain the highest
accuracy possible.

H-field loop antenna

These features, combined with
an advanced, high sensitivity
H-field antenna, ensure that the
DGPS user realizes the best
performance under all

conditions.



ProBeacon
Marine Radiobeacon MSK Receiver

DESCRIPTION

Differential GPS (DGPS) is the most accurate long range form of GPS
for surveying, positioning and navigation. GPS receivers that are differ-
ential capable use the correction data to counter the effects of Selective
Availability, errors induced by the ionosphere and troposphere and
other correlated errors that degrade the GPS solution. The ProBeacon is
designed to provide this correction data in the RTCM SC-104 standard
format to any compatible DGPS receiver, using standard RS-232 and
RS-422 serial connections. Accuracy will depend on the type of DGPS
receiver utilized. Trimble offers several GPS receivers with DGPS
capability designed to meet all types of application requirements.

PERFORMANCE CHARACTERISTICS i i

General

283.5 kHz to 325.0 xHz

500 Hz

25, 50, 100 & 200 bits/second

10 pV/meter minimurm

100 dB

60 dB @ 500 Hz offset

10 ppm maximum (200 bits/second)

40 ppm maximum (100, 50 & 25 bits/second)
+15 dBm @ RF input (min. AGC setting)

Frequency range
Channet spacing
MSK madulation
Signal strength
Dyhamic range
Channel selectivily

Frequency offset

3rd arder interzept

'PHYSICAL CHARACTERISTICS "

Receiver

Size 567 Wx27"Hx7.5"D
(14.2 cm x 6.9 cm x 19.0 cm)

Weight 2.51bs. (1.1 kg)

3.5 watts
10 to 32 volis DC
-20°C to +60°C

Power consumption
Voltage
Operating temperature

Humidity 95% non-condensing

Antenna

Dimensions 58" Dx45 H(14,7cmx 11.4 cm)
Weight 1.4 1bs. (0.83 kg)

Operating temp -30°C to +65°C

Humidity 100% - fully sealed

Cable length 50 ft. (15 meters}

FEATURES,

Automatic

The ProBeacon serves as a stand-atone receiver of DGPS correction data,
Once on, it automatically selects and tracks the best differential beacon in
your area. If you lose reception of a differential beacon, the ProBeacon
automatically switches to another beacon for continuous DGPS coverage.

Manual

Manual mede allows the operator to select a specific beacon, to pre-pro-
gram a list of preferred beacons, and to request signal levels, SNR data,
PLL offsets, RTCM message errors, and tracking history.

Fast acquisition

The ProBeacon uses a proprietary spectral search algorithm which enables
exceptionally fast identification and acquisition of differential beacons
under all operating conditions.

Jarmming immunity

Only a subset of all marine radicbeacons will be differential beacons.
The ProBeacon is able to track a weaker differential beacon signal in the
presence of multiple jamming signals from nearby standard radiobeacons.

Normalized Frequency 0

-10

-20

8 1w 0 a0
Integrity monfttoring

The ProBeacan continuously monitors the integrity of incoming RITCM
messages. If it abserves parity errors, the ProBeacon will automatically
switch to an adjacent beacon to ensure RTCM data integrity.

Noise immunity

Using advanced digital signal processing, the ProBeacon reliably tracks even
in the presence of heavy atmospheric noise {e.g. lightning). Using
algorithms based on a proprietary (patented) noise cancellation techntque,
the ProBeacon realizes improved performance in the presence of impulsive
noise. As shown in the above figure, the signal channel plus two additional
channels are monitored by the MSK receiver. These two noise-only, or
pilot, channels facilitate noise reductien as the output from all the channels

is highly correlated. Reduction in noise in the signal channel improves the
performance of the ProBeacon in alf operating environments.

Aimanac monitoring

Each differential beacon broadcasts an almanac message with the identity
{frequency, data rate, etc.) for adjacent differential beacons. The ProBeacon
uses this message to accelerate the switch between beacons. This minimizes
the interruption in DGPS data when you lose reception of a beacon.

Dlual serial ports

The ProBeacon offers two bi-directional serial ports and multiple baud
rates {1200, 2400, 4800, 9600). Both RS-232 and RS-422 are supported.

(One port supports modem operation, allowing remote control of the

ProBeacon

® 1998 Trimblo Navigation Limitad. Al rights reserved. Trimbls with the Trimble loge is & trademark of Trimble Navigation Limited registered in the U.S. Patent and Trademark Oifica.
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4000RSi & 4000DSi

Key features
and henefits

+ Sub 0.5 meter accuragy
» Real time QA/QC

+ Everest Multipath
Rejection Technology

« Super-trak Signal
Processing Technology

DGFS Reference Surveyor and Differential Surveyor

The 4000RSi™ Reference Surveyor
receiver and 4000DSi™ Differential
Surveyor recetver incorporate the
latest in GPS technology, offering
true, real-time positioning accuracy
better than 0.5 meter. Based on
Trimble’s advanced Maxwell processing
technology, these DGPS receivers
provide the highest level of accuracy
event when gperating in the most
challenging conditions.

The 4000RS: receiver operates
as an antonomous reference station,
generating DGPS corrections in the
RTCM SC-104 standard format for
transmission to mobile GPS receivers.

The 4000DSi receiver is
designed to use DGPS corrections in
the RTCM SC-104 standard format
broadeast by the 4000RSk receiver,
The 4000DSi’s stanclard NMEA-
0183 messages, navigation firmware,
data, and 1PPS outputs allow for
optimal flexibility for system integra-
tion and interfacing with other
instruments.

The signal processing of the two
reeivers incorporates Trimble's
Super-trak™ technology. This tech-
nology enhances low power satellite
signal acquisition, improves signal
tracking capabilities under less than
ideal conditions and provides
increased irmmunity to signal jamnming
from radio frequency interference
(RFL}. These improvemnents are
derived from integrating complex RF
circuitry onto a single chip and by
using state-of-the-art Surface Acoustic
Wave filter technology.

Super-trak technology increases
productivity and facilitates continual

operations in dernanding environmernts,

such as ports, harbors, along river-
banks and near RFI sources that
would normally interfere with satel-
lite signals.

The 4000RS: and 4000DS:
receivers also incorporate Trimble's
latest advance in multipath rejection
through enhanced signal processing:
the patented EVEREST™ Multipath
Rejection Technology. This technology
eliminates multipath error before the
receiver caleulates GPS measurements.
When combined with Trimbie’s
advanced carrier-aided filtering and
smoothing techniques applied to
exceptionally low noise C/A code
measurements, the result is real-time
positioning accuracy on the order of
a few decimeters.

The two receivers are ideal for

hydrographic and navigation systems,

vessel tracking, dynamic positioning

systerns, dredging, and other dynamic
positioning and navigation applications.
Both receivers feature nine channels of
continuous satellite tracking
(12 channels optional); a lightweight,
rugged, weatherproof housing; and
low power consumption for extending
the field operation time from batteries,
During operation, hoth receivers
can output binary and ASCII data
for archiving or post-mission analy-
sis. In addition, the 4000RSi receiver
can operate as & mobile receiver with
the same fealures, functionality and
options as the 4000D5: receiver. For
optimum DGPS performance,
combine the receivers with any of
Trimble's data communication systems
and QA/QC firmware to ensure the

integrity of positioning accuracy.



4000RSi & 4000DSi
DGPS Reference Surveyor and Differential Surveyor

100, 120, 220, 240 VAC, 40 Watts (rack mount)

4000 RS| FEATURES

RTCM Input

RTCM Output; filtered and earrier-smoothed RTCM
differential corrections {version 1.0 and 2.X) (4000RSi)
EVEREST Multipath Rejection Technology

Super-trak Signal Processing Technology

DC: 10-36 Voits, 30 Watts
O {u] (]
Operating temperature -20 C to +55 C (portable), 0 C 1o +50°C {rack mourt)

Storage temperature 30 C 1o +752C (portable)
3.
-20 C to +60 C frack mount)
Humidity 1009, fully sealed, bucyant (portable)

$5%, nan-condensing (rack mount)

Better than 0.5 meter DGPS accuracy using 4000RSi receiver corrections Geoddetic Antenna
» 0.5 second measurement rate Size 16"Dx35"H
¢ Weighted-least squares sclution \Weight 5.7 Ibs.

Operaling lemperature -40°C t0 +65°C
Storage temperature 55 C o +75°C

* Autonomous operation - automatic mode restoration after pawer-cycle
* Data integrity provision

» 2 RS-232 I/O ports with flow contrel for data recording and data link Humidity 100%, fully sealed
(4 RS-232/422 on rack mount) Interface
e Triple DC input Keyboard Alphanumeric, function and softkey entry
* Low power; lightweight; portable; environmentally protected Display Baeklit LCD, four lines of forty alphanumeric
*+ 1 PPS output; NMEA-G183 outputs characters; Large, easy-to-read— 2.8mm x 4.9mm;
* L1 geodetic antenna; 30m antenna cable (4000RS1) Viewing area: 32 cm?; adjustable backlight and
» Compact Dome antenna; 30m antenna cable {4000Dsi) viewing angle
* 1-year warranty Serial Ports Port 1 and 3: up to 57600 bps, software flow control
* Firmware upgrades via serial port Port 2 and 4: up to 57600 bps, hardware/software flow
control
RS-232 / RS-422 user configurable {rack mount)
Data recording RTCM and GPS data available via serial port
* Firmware update service - 1 and 4 year Remote control Trimble Data Cellector Interface
* Extended hardware warranty Antenina External, LEMO socket connector {portable},
+ L1 Carvier Phase N-Type Socket connector (raclk mount)
* 12 L1 channels RTCM Messages Types 1, 2, 3,6, 9, 16; Version 1.0 and 2.X
» L1/L.2 Carrier Phase (rackmount) 1PPS LEMOQ 7-pin, adapter to BNC available (portable)
+ 12 L1/L2 channels (rackmount) BNC socket {rack mount}
» Internal Memory for datalogging Event Marker LEMO 7-pin, adapter to BNC available (portable)
+ Event Marker input (requires memory option) BNC socket (rack moun[)
* QA/QC feature NMEA-0183 ALM, BWC, GGA, GLL, GRS, (GSA, GST, GSV.

RMB, RMC, VTG, WPL, ZDA

» Rackmount Versicn

¢ 4 serial [/O ports (standard on rackmount)

* L1 and LI/L2 Geodetic antennas

« 30m antenna cable extension, with in-line amplifier
+ Office Support Module: OSM 1I (CE Marked)

= Receiver transport case

« TRIMTALK™ Series radio links

* ProBeacon™ MSK receiver

¢ LEMO to dual BNC sockets adapter

PERFORMANCE CHARACTERISTICS -

Muitibit Super-trak technology; Maxwell architecture with
EVEREST Multipath Rejection Technology; very low
noise C/A cade processing

9 charmels I.1 C/A code and carrier

12 L1, 12 L1 + 12 L2; C/A, P and/or cross-correlation

code and earrier {rack mount)

Signal Processing

Tracking (Standard)
(Optional)

© 1998 Trimble MNavigation Limited. All rights reserved. Trimble with the Trimble Jogo is a rademark of Trimble Navigatien Limited registered in the U.S. Patent and Trademark Office.
4000RS], 4000DS1, Super-trak, Trimtaik, ProBeacon and EVEREST are trademarks of Trimirle Navigation Limited. All other marks are the property of their respective owners, TIDIB8C (8/98)

i - Startup time < 2 minutes after cold start
PHYSICAL CHARACTERISTICS. ... Measurement rate 0.5 second per independent measurement
Pecoi Accuracy Typically betrer than 0.5 m RMS: assumes at least 5
eceiver
- - " - satellites, PDOP less than 4, and using 4000RS; corrections.
Sie 98" W 11.0° D x 40" H (poreable) RTCM Corrections  4000RSi corrections can be applied to all differential-
(24.8cn X 28.0cm x 10.20m) equipped RTCM compatible GPS receivers.
16.8" W x 16.0" D x 5.25" H (rackmount) fhelia F ’
(42.7cm x 40.6cm x 13.3cm) ORDERING INFORMATION ..
Weight 6 Ibs (2.7kg) (portable), 15 tbs. {6.8kg) (rackmount) . —
0.5 Ibs (0.2kg) compact dome antenna 4000RSi Reference Surveyor P/N 29443-75
5.7 Ibs (2.6kg) L1 geodetic antenna 4000RSi Referenee Surveyor pair P/N 29561-00
Power Nominal 10.5-35 VDC, 7 Watts (portable) 4000DS: Differential Surveyor P/N 29443-70
4000RS: Reference Surveyor Rackmaount P/N 26541-80
L] Trimble Navigation Limited Trimble Navigation Europe Limited Trimble Navigation _w““"'"'"r,,k
Trlmble Corporate Headquarters Trimble House, Singapore PTE Limited gf 3 Y
645 North Mary Avenue Meridian Office Park 79 Anson Road #03-02 A H
THE GPS$ SOLUTION Sunnyvale, CA 94086 Osborne Way Singapore 079306 % £
+1-408-481-3940 Hook, Hampshire RG2Y 9HX UK. SINGAPORE Temeet
+1-408-481-7744 Fax +44 1256-760-150 +85-325-5668

wivw trimble.com +44 1256-760-148 Fax +65-225-8089 Fax



Key features
and benefits

= High noise immunity
« Rapid signal aquisition

» futomatic and manual
medes

* FFT signal analysis

ProBeacon

Marine Radiobeacon MSK Receiver

Differential GPS correction data
broadcast from marine
radiobeacons provides GPS
users with the improved accuracy
of DGPS without setting up
and maintaining a reference
station. Depending on the
DGPS receiver being used in
conjuction with the ProBeacon™,
the combination can provide

position and navigation accura-

‘cies of less than a meter to land

surveyors, dredge operators,
resource management agencies,
crop dusters, and many others
operating on land, offshore or
in the air. Anyone within the
range of a radiobeacon, whose
application requires real-time
positions, time, or velocity can
benefit from this form of DGPS.

RYCH and IALA complaint

The International Association of
Lighthouse Authorities (IALA),
the U.S. Coast Guard and the
Radio Technical Commission
for Maritime Services (RTCM)
have developed standards for the
broadcast of DGPS correction
data for public access.

Al digital design

Obtaining the highest levels of
DGPS performance requires a
superior MSK receiver. Trimbie’s
ProBeacon is an all-digital design,
proven in independent testing
to have the best overall perfor-

mance, even under conditions

of low signal strength and/or
high noise levels. This all-digital
design facilitates rapid signal
acquisition and superior tracking
capabilities. In addition, the
ProBeacon signal processing is
based upon a proprietary
(patented) “noise cancellation”
technique utilizing multiple
channels to further improve
data reception by rejecting the
“impulsive” type of noise
comrmonly found in this
frequency band.

The ProBeacon also utilizes
advanced logic, working in corn-
Jjunction with the DGPS receiver
to select the most appropriate
beacon. The ProBeacon constantly

monitors Message Error Ratio,

Differential GPS using MSK radiobeacon broadcasts.

switching to a different beacon
if the signal degrades. By utilizing
the broadcast beacon almanacs
and receiving the position data
from the DGPS receiver, the
ProBeacon switches to the nearest
beacon to maintain the highest
accuracy possible.

H-field loop antenna

These faatures, combined with
an advanced, high sensitivity
H-field antenna, ensure that the
DGPS user realizes the best
performance under all

conditions.



ProBeacon
Marine Radiobeacon MSK Receiver

DESCRIPTION

Differential GPS (DGPS) is the maost accurate long range form of GPS
for surveying, positioning and navigation. GPS receivers that are differ-
ential capable use the correction data to counter the effects of Selective
Availability, errars induced by the ionosphere and troposphere and
ather correlated errors that degrade the GPS solution. The ProBeacon is
designed to provide this correction data in the RTCM $C-104 standard

format to any compatible DGFES receiver, using standard RS-232 and
RS-422 serial connections. Accuracy will depend on the type of DGPS
receiver utilized. Trimble offers several GPS receivers with DGPS
capability designed to meet all types of application requirements.

PERFORMANCE CHARACTERISTICS . 7o

General

Frequency range
Channel spacing
MSK modulation
Signal strength
Dynamic range
Channel selectivity

Frequency cffset

3rd order intercept

283.5 kHz to 325.0 Kz

500 Hz

25, 50, 100 & 200 bits/second

10 gV/meter minimum

100 dB

60 dB @ 500 Hz offset

10 ppm maximum {200 bits/second)

40 ppm maximum (100, 50 & 25 bits/second)
+15 dBm @ RF input {min, AGC setting)

PHYSICAL CHARACTERISTICS

Receiver

Size 56 Wx27"Hx7.5"D
{(14.2 em x 6.9 cm x 19.0 em)

Weight 2.5 1bs. (1.1 kg)

Power consumption 3.5 watts

Voltage 10 to 32 volts DC

Operating temperature  —20°C te +60°C

Humidity 85% non-condensing

Antenna

Dimensions 58D x4.5”H (147 cmx 11.4 cm)

Weight 1.4 tbs. {0.63 kg)

Operating temp -30°C to +65°C

Humidity 100% - fully sealed

Cable length 50 ft. (15 meters)

_FEATURES

Automatic

The ProBeacon serves as a stand-alone receiver of DGPS correction data,
Once on, it automatically selects and tracks the best differential beacon in
your area. If you lose reception of a differential beacon, the ProBeacon
automatically switches to another beacon for continuous DGPS eoverage.

Manual

Manual mode allows the operator to select a specific beacon, to pre-pro-
gram a list of preferred beacons, and to request signal levels, SNR data,
PLL offsets, RTCM message errors, and tracking history,

Fast acquisition

The ProBeacon uses a proprietary spectral search algorithm which enables
exceptionally fast identification and aequisition of differential beacons
under all operating conditions.

famming fmmunity

Only a subset of all marine radicbeacons will be differential beacons.
The ProBeacon is able to track a weaker differential beacon signal in the
presence of multiple jamming signals from nearby standard radiobeacons.

Normalized Frequeney

-10

Integrity monitaring

The ProBeacon continuously monitors the integrity of incoming RTCM
messages. If it observes parlty errors, the ProBeacon will automatically
switch to an adjacent beacon to ensure RTCM data integrity.

Noise immunity

Using advanced digital signal processing, the ProBeacon reliably tracks even
in the presence of heavy atmospheric noise (e.g. lightning}, Using
algorithms based on a proprietary (patented) noise cancellation technique,
the ProBeacon realizes improved performance in the presence of impulsive
noise. As shown in the above figure, the signal channel plus two additional
channels are monitored by the MSK receiver. These two noise-only, or
pilot, channels facilitate noise reduction as the output from all the channels
is highly correlated. Reduction in noise in the signal channel improves the
performance of the ProBeacon in all operating environments.

Almanac monttoring

Each differential beacon broadceasts an almanac message with the identity
{frequency, data rate, ete.) for adjacent differential beacons. The ProBeacon
uses this message to accelerate the switch between beacons. This minimizes
the interruption in DGPS data when vou lose reception of a beacon.

Duial serial ports

The ProBeacon offers two bi-directional serial ports and multiple baud
rates (1200, 2400, 4800, 9600). Both RS-232 and RS-422 are supported.
One port supports modem operation. allowing remote centrol of the
ProBeacon

Trimble
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Hey features
and benefits

+ Sub 0.5 meter accuracy
* Real time QA/QC

+ Everest Multipath
Rejection Technology

« Super-trak Signal
Processing Technology

The 4000R5{™ Reference Surveyor
receiver and 4000DSi™ Differential
Surveyor receiver incorporate the
latest in GPS technology, offering
true, real-time positioning accuracy
better than 0.5 meter. Based on
Trimble’s advanced Maxwelt processing
technology, these DGPS receivers
provide the highest level of accuracy
even when operating in the most
challenging conditions.

The 4000RSi receiver operates
as an autonomous reference station,
generating DGPS corrections in the
RTCM SC-104 standard format for
transmission to mobile GPS receivers.

The 4000DSi receiver is
designed to use DGPS corrections in
the RTCM SC-104 standard format
broadcast by the 4000RSi receiver.
The 4000DSi's standard NMEA-
0183 messages, navigation firmware,
data, and 1PPS outputs allow for
optiral flexibility for system integra-
tion and interfacing with other
instruments.

The signal processing of the two
reeivers incorporates Trimble’s
Super-trak™ technology. This tech-
nology enhances low power satellite
signal acquisition, improves signal
tracking capabilities under less than
ideal conditions and provides
increased immumity to signal jarmming
from radio frequency interference
(RFI). These improvements are
derived from inteprating complex RF
circuitry onto a single chip and by
using state-of-the-art Surface Acoustic
Wave filter technology.

Super-trak technology increases
productivity and facilitates continual

operations in demanding environments,

4000RS & 4000DSi

DGPS Reference Surveyor and Differential Surveyor

such as ports, harbors, along river-
banks and near RFI sources that
would normally interfere with satel-
lite signals.

The 4000RS; and 4000DSi
receivers also incorparate Trimble's
latest advance in multipath rejection
through enhanced signal processing;
the patented EVEREST™ Multipath
Rejection Technelogy. This technology
eliminates multipath error before the
receiver calculates GPS measurements.
When combined with Trimble's
advanced carrier-aided filtering and
smoothing techniques applied to
exceptionally low noise C/A code
rneasurements, the result is real-time
positioning accuracy on the arder of
a few decimeters.

The twe receivers are ideal for

hydrographic and navigation systems,

vessel tracking, dynamic positioning

systems, dredging, and other dynamic
positioning and navigation applications.
Both receivers feature nine channels of
cantinuous satellite tracking
(12 channels optional); a lightweight,
rugged, weatherproof housing; and
low power consumption for extending
the field operation time from batteries.
During operation, both receivers
ean output binary and ASCII data
for archiving or post-mission analy-
sis. In addition, the 4000RSi receiver
can operate as a mobile receiver with
the same features, functionality and
options as the 4000DSi receiver. For
optimum DGPS performance,
cambine the receivers with any of
Trimble’s data communication systems
and QA/QC firmware to ensure the

integrity of positioning accuracy.



4000RSi & 4000DSi
DGFS Reference Surveyor and Differential Surveyor

100, 120, 220, 240 VAC, 40 Watts {rack mount)

4000 RSI FEATURES = -

RTCM Input

RTCM OQutput; filtered and carrier-smoothed RTCM

differential corrections {version 1.0 and 2.X) (4000RSi)

EVEREST Multipath Rejection Technology

Super-trak Signal Processing Technology

Better than 0.5 meter DGPS accuracy using 4000RSi receiver corrections
0.5 second measurement rate

Weighted-least squares solution

Autonomous operation - automatic mode restoration after power-cycle

Data integrity provision

DC: 10-36 Voits, 30 Warts
Operating temperature 20 C to +55°C (portable), 0°C o +50°C {rack mount)
Storage temperature —SO:C to +75:C {portable)

=20 C to +80 C {rack mount)

Humidity 1009, fully sealed, buoyant (portable)
95%, non-condensing (rack mount)

Grendetic Antenna

Size 16" Dx35"H

Weight 5.7 lbs.

Operating temperature -40:C to +65°C
a
Storage temperature  -35 C to +75 C

* 2 RS-232 I/O ports with flow control for data recording and data link Humidity 1009%, fully sealed
(4 RS-232/422 on vack mount) Intertace
+ Triple DC input Keyhoard Alphanumeric, function and softkey entry
« Low power; lightweight; portable; environmentally protected Display Backlit LCD, four lines of forty alphanumeric
* 1 PPS output; NMEA-0183 outputs characters; Large, easy-to-read— 2.8mm x 4.9mm;
« L1 geodetic antenna; 30m antenna cable (4000RSi) Viewing area: 32 em’; adjustable backlight and
¢ Compact Dome antenna; 30m antenna cable (4000Dsi) viewing angle
+ l-year warranty Serial Ports Port 1 and 3: up to 57600 bps, software flow control
+ Firmware upgrades via serial port Port 2 and 4: up to 57600 bps, hardware/software flow
control
RS-232 / RS-422 user configurable (rack mount)
Data recording RTCM and GPS data available via serial port
* Firmware update service - 1 and 4 year Remote contro) Titmble Data Collector Interface
* EBxtended hardware warranty Antenina External, LEMO sacket connector (portable),
+ L1 Carrier Phass N-Type Socket connector (rack mount)
* 12 L1 channels RTCM Messages  Types 1, 2, 3,6, 9, 16; Version 1.0 and 2.X
« L1/L2 Cazrier Phase (rackmount) 1PPS LEMO 7-pin, adapter to BNC available (portable)
» 12 L1/L2 channels {rackmount) BNC socket (rack mount)
+ Internal Memory for datalogging Fuent Marker LEMO 7-pin, adapter to BNC available {portable)
+ BEvent Marker input (requires memory option) BINC socket (rack mount)
» QA/QC feature NMEA-0183 ALM, BWC, GGA, GLL, GRS, GSA, GST, GSV,

RMB, RMC, VTG, WPL, ZDA

¢ Rackmount Version

* 4 serial I/O ports (standard on rackmount)

¢ LI and LI/L2 Geodetic antennas

* 30m antenna cable extension, with in-line amplifier
» Office Support Module: OSM 1T (CE Marlked)

» Receiver transport case

» TRIMTALK™ Series radio links

+ ProBeacon™ MSK receiver

PERFORMANCE CHARAGTERISTICS ©/ -

Multibit Super-trak technology; Maxwell architecture with
EVEREST Multipath Rejection Technology; very low
noise C/A code processing

9 channeis L1 C/A code and carrier

Signal Processing

Tracking (Standard)

{Optional) 12L1,121L1 + 12 L2; C/A, P and/or cross-correlation
* LEMO to dual BNC sockets adapter code and carrier {rack mount)
_ ] Startup time < 2 minutes after cald start
PHYSICAL CHARACTERISTICS Measurement rate 0.5 second per independlent measurerment
Receiver Accuracy Typically i:xatterJ than 0.5 m RMS; assumes at least 5
Size 98" Wx11l0' Dx 40" H (porcabld) _ sateihtes,.l DOL less than 4, and 1-151ng 40001.{51 con.ectmm.
RTCM Correstions ~ 4000RSi corrections can be applied to all differential-
(4.8om X 28.0cm x 10.2cm) equipped RTCM compatible GPS receivers
16.8" Wx 16.0" D x 5.25" H (rackmount) AUPR P HWers.
(42.7em x 40.6em x 13.3¢m)
Weight 6 Ibs (2.7kg) (portable), 15 lbs. (6.8kg) (rackmount) e
0.5 1bs (0.2kg) compact dome antenna 4000RS1 Reference Surveyor P/N 29443-75
5.7 lps (2.6kg) L1 geodetic antenna 4000RSi Reference Surveyor pair B/N 29561-00
Power Nominal 10.5-35 VDIC, 7 Watts (portable) 4000DSi Differential Surveyor P/N 29443-70
4000RSi Reference Surveyor Rackmount P/N 26541-80

© 1988 Trimble Navigation Limited. All rights reserved, Trimble with the Trimble logo is a trademark of Trimble Navigation Limited registered in the U.S. Patent and Trademark Office,
4000RS4, 4000DSi, Super-trak, Trimialk, ProBeacon and EVEREST are trademarks of Trimble Navigation Limited. All other marks are the property of their respective owners. TID1068C (8/98)
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Sediment Sampling Locations

Proposed Grab Sampling RI State Plane (NADS3,ft) Pheto Photo RI State Plane (NADS3,ft)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Moon Phase Bottom Camera Surface Camera Video Clip Easting Northing Misc Notes
(3] (L) [¢83] [¢03) (EDT) (feet) (ft) 0
DSY-02 SD 3791879 161970.0 SD02a 379189.2 161969.5 15:24 08/25/04 38.1 Flood 125 DSY02SD bottom.bmp Simrad OE9030 DSY02SD surface Seal.ife DC310 Start  PHO2a 379187.8 1619723
SD02b 379187.2 161967.9 15:27 08/25/04 Flood 125 End PHO2b 379192.6 161976.5
DSY-03 SD 379663.5 160683.0 SD03a 379664.5 160683.0 9:04 08/26/04 133 Ebb 138 DSY03SD bottom.bmp Simrad OE9030 DSYO03SD surface.jpg Sealife DC310 Start PHO3a 379665.3 160683.9
SD03b 379664.5 160683.3 9:06 08/26/04 Ebb 138 End PHO3b 379666.2 160681.8
SD03c 379663.2 160681.8 9:06 08/26/04 Ebb 138
DSY-20 SD 378488.5 162571.5 SD20a 378488.5 162573.1 11:10 08/26/04 36.8 Flood 138 DSY208D bottom,bpm Simrad OE9030 DSY208D surface jpg Sealife DC310 Start  PH20a 378488.1 162570.2
End  PH20b 378487.2 162575.2
DSY-27SD 378879.6 162811.2 SD27a 378877.6 162811.2 1122 08/26/04 33.7 Flood 138 DSY278D bottom.bmp Simrad OE9030 DSY27SD surface.jpg Sealife DC310 Start  PH27a 378878.8 162811.6
SD27b 378881.0 162811.8 11:24 08/26/04 Flood 138 End  PH27b 3788753 162814.0
SD27¢ 378875.6 162813.9 11:25 08/26/04 Flood 138
SD27d 378874.0 162812.9 11:28 08/26/04 Flood 138
DSY-28 SD 379127.5 161822.4 SD28a 379132.1 161820.0 15:47 08/25/04 383 Flood 125 DSY28SD bottom.bmp Simrad OE9030 DSY28SD surface jpg Sealife DC310 Start PH28a 379130.3 161819.0
End  PH28b 379125.1 161826.2
DSY-29 SD 379569.0 160754.6 SD29a 379568.3 160754.5 9:20 08/26/04 141 Ebb 138 DSY29SD bottom.bmp Simrad OE9030 DSY29SD surface.jpg Sealife DC310 Start PH2%9a 379566.4 160756.0
SD29b 379570.0 160754.2 9:21 08/26/04 Ebb 138 End PH29b 379567.7 160754.9
DSY-04 SD 379048.0 162375.7 SD04a 379049.6 162380.3 10:43 08/26/04 353 Flood 138 DSY04SD bottom.bmp Simrad OES030 SDY04SD surface.jpg Sealife DC310 Start PHO4a 379048.9 162376.7
End PHO4b 379044.1 162376.8
DSY-05 SD 378502.4 161746.2 SDO05a 378484.9 161395.6 9:46 08/26/04 363 Ebb 138 DSY03SD bottom.bmp Simrad OE9030 DSYO058D surface.jpg Sealife DC310 Start PHOS5a 378480.7 161596.1 location moved - carrier
SDO5b 378480.0 161598.7 08/26/04 Ebb 138 End PHO5b 378478.7 161595.4
SD05c 378478.1 161598.7 08/26/04 Ebb 138
SHOS5d 378480.5 161599.5 08/26/04 Ebb 138
SD0Se 378483.1 161598.5 08/26/04 Ebb 138
SPOsf 378480.0 161596.1 9:57 08/26/04 Ebb 138
SDO5g 378480.7 161596.5 10:01 08/26/04 Ebb 138
DSY-06 SD 378964.1 161550.3 SDo6a 378964.6 161547.4 16:09 08/25/04 311 Flood 138 DSY06SD bottom.bmp Simrad OE9030 SDY06SD surface.jpg Sealife DC310 Start PHO6a 378965.5 161553.4 mislabeled
End PHO6b 378963.8 161554.7
Start PHOGc 378960.5 161557.3 labeled correctly
End PHO6d 378963.3 161552.4
DSY-08 SD 377956.9 161998.0 SD08a 3779718 1620727 10:27 08/26/04 404 Ebb 138 DSY08SD bottom.bmp Simrad OE9030 DSYO08SD surface jpg Sealife DC310 Start  PHO8a 377969.0 162071.2  |location moved - carrier
End PHO8b 377971.5 162077.4
DSY-11 §D 378390.5 162473.6 SDtla 378386.0 162470.7 12:07 08/26/04 39.2 Flood 138 DSY11SD bottom.bmp Simrad OE9030 DSY 118D surface jpg Sealife DC310 Start PHIla 378390.6 162474.8
End  PHIIb 378387.3 162473.7
DSY-31 SD 378512.5 162447.1 SD3la 378513.5 162446.6 11:52 08/26/04 384 Flood 138 DSY31SD bottom.bmp Simrad OE9030 DSY318D surface.jpg Sealife DC310 Stat  PH3la 378513.1 162444.8
End PH31b 378509.4 162448.9
DSY-07 SD 3791739 160123.5 SD07a 379172.6 160123.8 8:15 08/26/04 8.8 Ebb 138 SDY07SD bottom,bmp Simrad OE9030 DSYO07SD surface jpg Sealife DC310 Start PHO7a 379175.7 160126.9
End PHOTb 379178.0 160124.4
DSY-09 SD 379593.6 160095.5 SD0%a 379595.4 160094.5 8:37 08/26/04 2.5 Ebb 138 DSY09SD bottom.bmp Simrad OE9030 DSY09SD surface.jpg Seal.ife DC310 Start  PHO9a 379598.0 160093.2
End PHO% 379593.6 160095.8
DSY-26 SD 378785.6 163661.1 SD26a 378784.8 163658.3 13:05 08/26/04 315 Flood 138 DSY26SD bottom.bmp Simrad OE9030 DSY26SD surfac.jpg Sealife DC310 Start PH26a 378784.2 163658.7
SD26b 378785.6 163662.3 13:03 08/26/04 Flood 138 End PH26b 378780.3 163662.1
SD26c 378781.0 163660.5 13:07 08/26/04 Flood 138
DSY-32 8D 3777103 163484.0 SD32a 377711.2 163488.0 12:34 08/26/04 402 Flood 138 DSY328D bottom.bmp Simrad OE9030 SDY328D surface.jpg Sealife DC310 Start PH32a 377709.5 163487.5
SD32b 377710.7 163487.6 12:36 08/26/04 Flood 138 End PH32b 377709.6 163489.5
DSY-101 SD 377770.6 161728.2 SD101a 377769.9 161729.0 11:42 08/25/04 389 Flood 125 DSY101SD bottom.jpg Sea and Sea Tetra Tech NUS Start  PH10la 377768.7 161725.5
End PHI01b 3777713 161729.2

Sediment Sampling - Summary




Sediment Sampling Locations

Proposed

Grab Sampling

RI State Plane (NADS3,ft)

Photo Photo Ri State Plane (NADS3,{t)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Moon Phase Bottom Camera Surface Camera Video Clip Easting Northing Misc Notes
(ft) (13 (¢13] (it) (EDT) (feet) (1) (i3]

DSY-102 SD 377576.1 162709.1 SD102a 377575.5 162709.2 12:44 08/25/04 328 Flood 125 DSY1028D bottom.jpg Sea and Sea Tetra Tech NUS Start  PH102a 377575.4 162711.2
End  PHI02b 3775754 162714.5
DSY-103SD 379205.4 1622227 SD103a 379208.9 162214.2 13:31 08/25/04 322 Flood 125 DSY103SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PHI03a 3792119 162214.8
End PHI03b 379209.1 1622152
DSY-104 SD 3788974 161963.3 SD104a 379101.8 1619853 14:13 08/25/04 38.2 Flood 125 DSY104SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PHIO4a 379098.2 161983.6
End  PH104b 379104.0 161986.2
DSY-JCC-01 SD 365509.5 166468.1 JCCola 365508.6 166467.2 13:38 08/26/04 23.9 Flood 138 DSYJCCOISD bottom.bpm  Simrad OE9030 DSYJCCO1SD surface.jpg Sealife DC310 Start  PHICCOla 365506.1 166464.9
JCCOo1b 365508.0 166465.5 13:40 08/26/04 Flood 138 End PHICCOlb 365513.5 166464.2

JCCote 365505.9 166467.2 13:41 08/26/04 Flood 138

JCCold 365508.1 166463.2 13:43 08/26/04 Flood 138

JCCote 365509.5 166471.6 13:44 08/26/04 Flood 138

Jccoif 365509.3 1664694 13:46 08/26/04 Flood 138

JCColg 365508.4 166460.5 13:47 08/26/04 Flood 138

JCCOlh 365511.2 166466.8 13:50 08/26/04 Flood 138

Jcconn 365505.0 166466.6 13:52 08/26/04 Flood 138
DSY-JCC-02 SD 365468.9 166544.2 JCCO2a 365467.4 166544.9 14.00 08/26/04 225 Flood 138 DSYJCC028D botiom.bmp  Simrad OES030 DSYJCCO2SD surface jpg Sealife DC310 Start  PHICCO2a 365470.6 166540.3
JCCo2b 365472.7 166544.8 14:02 08/26/04 Flood 138 End PHICCO2b 365469.4 166547.5

JCCO2¢ 365466.6 166543.8 14:04 08/26/04 Flood 138

JCco2d 365465.8 166543.8 14:06 08/26/04 Flood 138

JCCOo2e 365470.3 166544.9 14:07 08/26/04 Flood 138
DSY-JPC-01 SD 365399.7 157083.9 JPCOla 365401.8 157083.8 14:28 08/26/04 24.5 Flood 138 DSYJPCO1SD bottom.bmp Simrad OES030 DSYJPCO1SD surface.jpg Sealife DC310 Start  PHIPCOla 365403.6 157083.1
JPCO1b 365400.] 157085.5 14:30 08/26/04 Flood 138 End PHIPCOlb 365399.8 157084.5

JPCOIc 365400.1 157081.1 14:31 08/26/04 Flood 138

JPCoid 365398.6 157082.1 14:33 08/26/04 Flood 138

JPCole 365404.5 157084.0 14:36 08/26/04 Flood 138

JPCOIf 365402.1 157085.0 14:44 08/26/04 Flood 138
DSY-JPC-02 SD 365508.3 156422.8 JPC02a 365506.7 156423.7 14:57 08/26/04 17.5 Flood 138 DSYJPC02SD bottom.bmp Simrad OE9030 DSYIPCO28D surface.jpg Seal.ife DC310 Start PHIPCO2a 3635053 156423.7
JPCO2b 365503.8 156423.6 14:58 08/26/04 Flood 138 End PHIPCO2b 365503.5 156422.8

IPCO2e 365501.0 156422.7 15:00 08/26/04 Flood 138

JPCO02d 365506.1 156425.0 15:03 08/26/04 Flood 138
DSY-JPC-03 SD  |added location JCPO3a 365473.7 156051.0 15:08 08/26/04 6.8 Flood 138 DSYJPCO3SD boitom.bmp  Simrad OE9030 DSYJPCO3SD surfac.jpg Sealife DC310 Start  PHIJPCO3a 365476.0 156049.2
JCpo3b 365472.1 156050.3 15:08 08/26/04 Flood 138 End PHIPCO3b 365471.8 156051.4

JPCO3¢ 365475.8 156051.2 15:10 08/26/04 Flood 138

JPCO3d 365472.2 156048.4 15:11 08/26/04 Flood 138

JPCO3e 365475.0 156051.2 15:12 08/26/04 Flood 138

JPCO3f 3654751 156054.0 15:14 08/26/04 Flood 138
DSY-CHC-01 SD TBA TBA CHCOla 366619.9 1385073 15:39 08/26/04 163 Flood 138 DSYCHC)ISD bottom.bmp  Simrad OE9030 DSYCHCO1SD surface.jpg Sealife DC310 Start PHCHCOta 366621.3 138516.4
CHCO1b 366619.5 138509.4 15:40 08/26/04 Flood 138 End PHCHCOlb 366623.0 138509.5
DSY-CHC-02 SD TBA TBA CHCO2a 366713.2 138700.2 15:54 08/26/04 1.8 Flood 138 DSYCHCO02SD bottom.bmp  Simrad OE9030 DSYCHCO2SD susface.jpg Sealife DC310 Start PHCHCO2a 366708.5 138701.9
CHCO2b 366708.1 138700.0 15:59 08/26/04 Flood 138 End PHCHCO2b 366706.9 138702.6

CHCO02¢ 366708.8 138704.6 16:01 08/26/04 Flood 138

Sediment Sampling - Summary




Sediment Sampling Locations

Proposed Grab Sampling RI State Plane (NADS3,ft) Pheto Photo RI State Plane (NADS3,ft)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Maon Phase Bottom Cantera Surface Camera Video Clip Easting Nerthing Misc Notes
(it (fty [¢13) [¢13) (EDT) (feet) (ft) €3]
DSY-02 SD 3791879 161970.0 SD02a 379189.2 161969.5 15:24 08/25/04 38.1 Flood 125 DSY02SD bottom.bmp Simrad OE9030 DSY028D surface Sealife DC310 Start  PHO2a 379187.8 1619723
SD02b 379187.2 161967.9 15:27 08/25/04 Flood 125 End  PHO2b 379192.6 161976.5
DSY-03 8D 379663.5 160683.0 SDO3a 379664.5 160683.0 9:04 08/26/04 133 Ebb 138 DSYO03SD bottom.bmp Simrad OE9030 DSYO038D surface.jpg Sealife DC310 Start  PHO3a 379665.3 160683.9
SD03b 379664.5 160683.3 9:06 08/26/04 Ebb 138 End  PHO3b 379666.2 160681.8
SD03c 379663.2 160681.8 9:06 08/26/04 Ebb 138
DSY-20 SD 378488.5 162571.5 SD20a 378488.5 162573.1 11:10 08/26/04 36.8 Flood 138 DSY20SD bottom,bpm Simrad OE9030 DSY20SD surface.jpg Sealife DC310 Start  PH20a 378488.1 162570.2
End  PH20b 378487.2 162575.2
DSY-27SD 378879.6 162811.2 SD27a 378877.6 162811.2 1122 08/26/04 337 Flood 138 DSY278D bottom.bmp Simrad OE9030 DSY278D surface jpg Seal.ife DC310 Start  PH27a 378878.8 162811.6
SD27b 378881.0 162811.8 11:24 08/26/04 Flood 138 End  PH27b 3788753 162814.0
SD27¢ 378875.6 162813.9 11:25 08/26/04 Flood 138
SD27d 378874.0 1628129 11:28 08/26/04 Flood 138
DSY-28 SD 379127.5 161822.4 SD28a 379132.1 161820.0 15:47 08/25/04 38.3 Flood 125 DSY28SD bottom.bmp Simrad OE9030 DSY28SD surface.jpg Sealife DC310 Start  PH28a 379130.3 161819.0
End PH28b 379125.1 161826.2
DSY-29 SD 379569.0 160754.6 SD29a 379568.3 1607545 9:20 08/26/04 14.1 Ebb 138 DSY29SD bottom.bmp Simrad OE9030 DSY298D surface.jpg Seallife DC310 Stant  PH29a 379566.4 160756.0
SD2%b 379570.0 160754.2 9:21 08/26/04 Ebb 138 End  PH29% 379561.7 160754.9
.
DSY-04 SD 379048.0 162375.7 SD04a 379049.6 162380.3 10:43 08/26/04 353 Flood 138 DSY048D bottorm.bmp Simrad OE9030 SDY04SD surface.jpg Sealife DC310 Start PHO4a 379048.9 162376.7
End PHO4b 379044.1 162376.8
DSY-05 SD 378502.4 161746.2 S$D05a 378484.9 161595.6 9:46 08/26/04 36.3 Ebb 138 DSYO05SD bottom.bmp Simrad OE9030 DSY05SD surface,jpg Sealife DC310 Start  PHO5a 378480.7 161596.1 location moved - carrier
SDO5b 378480.0 161598.7 9:49 08/26/04 Ebb 138 End PHO5b 378478.7 161595.4
SD05c 378478.1 161598.7 9:50 08/26/04 Ebb 138
SHO5d 378480.5 161599.5 9:52 08/26/04 Ebb 138
SDOse 378483.1 161598.5 9:55 08/26/04 Ebb 138
SPosf 378480.0 161596.1 9:57 08/26/04 Ebb 138
SDosg 378480.7 161596.5 10:01 08/26/04 Ebb 138
DSY-06 SD 378964.1 161550.3 SD06a 378964.6 161547.4 16:09 08/25/04 311 Flood 138 DSY06SD bottom.bmp Simrad OE9030 SDYO06SD surface.jpg Sealife DC310 Start PHOGa 378965.5 161553.4 mislabeled
End PHO6b 378963.8 161554.7
Start  PHO6c 378960.5 161557.3 labeled correctly
End PHO6d 378963.3 161352.4
DSY-08 SD 377956.9 161998.0 SD08a 377971.8 162072.7 10:27 08/26/04 40.4 Ebb 138 DSY08SD bottom.bmp Simrad OE9030 DSY08SD surface jpg Sealife DC310 Start PHO8a 377969.0 162071.2 location moved - carrier
End PHO8b 377971.5 162077.4
DSY-11 8D 378390.5 162473.6 SD11a 378386.0 162470.7 12:07 08/26/04 39.2 Flood 138 DSY11SD bottom.bmp Simrad OE9030 DSY 118D surface.jpg Sealife DC310 Stant PHIla 378390.6 162474.8
End PH11b 378387.3 162473.7
DSY-31 SD 378512.5 162447.1 SD3la 378513.5 162446.6 11:52 08/26/04 384 Flood 138 DSY318D botton.bmp Simrad OE9030 DSY318D surface.jpg Sealife DC310 Start PH3la 378513.1 162444.8
End PH31b 378509.4 162448.9
DSY-07 SD 379173.9 160123.3 SD07a 379172.6 160123.8 8:15 08/26/04 88 Ebb 138 SDY07SD bottom.bmp Simrad OE9030 DSY07SD surface.jpg Sealife DC310 Start PHO7a 3791757 160126.9
End PHO7b 379178.0 160124.4
DSY-09 SD 379593.6 160095.5 SD0%a 379595.4 160094.5 8:37 08/26/04 25 Ebb 138 DSY09SD bottom.bmp Simrad OE9030 DSYO09SD surface.jpg Sealife DC310 Start  PHO0%a 379598.0 160093.2
End PHO%b 379593.6 160095.8
DSY-26 SD 378785.6 163661.1 SD26a 378784.8 163658.3 13:05 08/26/04 315 Flood 138 DSY26SD bottom.bmp Simrad OE9030 DSY268D surfac.jpg Seal.ife DC310 Start PH26a 378784.2 163658.7
SD26b 378785.6 163662.3 13:05 08/26/04 Flood 138 End PH26b 3787803 163662.1
SD26¢ 378781.0 163660.5 13:07 08/26/04 Flood 138
DSY-32 SD 3777103 163484.0 SD32a 3777112 163488.0 12:34 08/26/04 40.2 Flood 138 DSY32SD bottom,bmp Simrad OE9030 SDY32SD surface.jpg Sealife DC310 Start PH32a 377709.5 163487.5
SD32b 377710.7 163487.6 12:36 08/26/04 Flood 138 End PH32b 377709.6 163489.5
DSY-101 SD 377770.6 161728.2 SDI0la 377769.9 161729.0 11:42 08/25/04 389 Flood 125 DSY101SD bottom.jpg Sea and Sea Tetra Tech NUS Start  PHIOla 377768.7 161725.5
End PHIOIb 3777713 161729.2
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Sediment Sampling Locations

Proposed Grab Sampling RI State Plane (NAD83,ft) Photo Photo  RI State Plane (NADS3,ft)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Moon Phase Bottom Camera Surface Camera Video Clip Easting Northing Misc Notes
ft [¢13] [¢i3) fo (EDT) (feet) (1) 5

DSY-102 SD 377576.1 162709.1 8§D102a 3775755 162709.2 12:44 08/25/04 32.8 Flood 125 DSY1028D bottom.jpg Sea and Sea Tetra Tech NUS Start  PHI102a 377575.4 1627112
End  PHI02b 3775754 162714.5
DSY-103 SD 379205.4 1622227 SD103a 379208.9 162214.2 13:31 08/25/04 322 Flood 125 DSY103SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PH103a 379211.9 162214.8
End PHI03b 379209.1 162215.2
DSY-104 SD 378897.4 161963.3 SD104a 379101.8 1619853 14:13 08/25/04 382 Flood 125 DSY104SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PH104a 379098.2 161983.6
End PH104b 375104.0 161986.2
DSY-JCC-01 SD 365509.5 166468.1 JCCola 365508.6 166467.2 13:38 08/26/04 239 Flood 138 DSYJCCOISD bottom.bpm  Simrad OE9030 DSYJCCO1SD surface.jpg Sealife DC310 Start PHJCCOla 365506.1 166464.9
JCCo1b 365508.0 166465.5 13:40 08/26/04 Flood 138 End PHICCO1b 365513.5 166464.2

JCCole 365505.9 166467.2 13:41 08/26/04 Flood 138

Jccold 365508.1 166463.2 13:43 08/26/04 Flood 138

JCCole 365509.5 166471.6 13:44 08/26/04 Flood 138

Jccotr 365509.3 166469.4 13:46 08/26/04 Flood 138

JCCOlg 365508.4 166460.5 13:47 08/26/04 Flood 138

JCCOLh 365511.2 166466.8 13:50 08/26/04 Flood 138

Jjccoin 365505.0 166466.6 13:52 08/26/04 Flood 138
DSY-JCC-02 SD 365468.9 166544.2 JCCo2a 365467.4 166544.9 14:00 08/26/04 225 Flood 138 DSYJCCO02SD bottom.bmp  Simrad OE9030 DSYJCCO02SD surface.jpg Seal.ife DC310 Start PHICCO02a 365470.6 166540.3
JCCozb 3654727 166544.8 14:02 08/26/04 Flood 138 End PHICCO2b 365469.4 166547.5

JCCo2¢ 365466.6 166543.8 14:04 08/26/04 Flood 138

Jccozd 365463.8 166543.8 14:06 08/26/04 Flood 138

JCCo2e 365470.3 166544.9 14:07 08/26/04 Flood 138
DSY-IPC-01 SD 365399.7 157083.9 JPCOla 365401.8 157083.8 14:28 08/26/04 245 Flood 138 DSYJPCO1SD bottom.bmp Simrad OE9030 DSYJPCO1SD surface.jpg Seal.ife DC310 Start PHJPCOla 365403.6 157083.1
IPCOIb 365400.1 157085.5 14:30 08/26/04 Flood 138 End PHIPCOIb 365399.8 157084.5

JPCoIc 365400.1 157081.1 14:31 08/26/04 Flood 138

JPCOLd 365398.6 157082.1 14:33 08/26/04 Flood 138

JPCOle 365404.5 157084.0 14:36 08/26/04 Flood 138

JPCoif 365402.1 157085.0 14:44 08/26/04 Flood 138
DSY-JPC-02 SD 365508.3 156422.8 JPCO2a 365506.7 156423.7 14:57 08/26/04 175 Flood 138 DSYJPC02SD bottom.bmp Simrad OE9030 DSYIPCO2SD surface.jpg Sealife DC310 Start  PHIPCO2a 365505.3 156423.7
JPCO2b 365503.8 156423.6 14:58 08/26/04 Flood 138 End PHIPCO2b 365503.5 156422.8

JPCO2¢ 365501.0 156422.7 15:00 08/26/04 Flood 138

JPCO2d 365506.1 156425.0 15:03 08/26/04 Flood 138
DSY-JPC-03 SD  [added location JCPO3a 365473.7 156051.0 15:08 08/26/04 6.8 Flood 138 DSYJPCO3SD bottom bmp  Simrad OE9030 DSYJPCO3SD surfac.jpg Sealife DC310 Start PHIPCO3a 365476.0 156049.2
JCPO3b 365472.1 156050.3 15:08 08/26/04 Flood 138 End PHIPCO3b 365471.8 156051.4

JPCO3¢c 365475.8 156051.2 15:10 08/26/04 Flood 138

JPC03d 365472.2 156048.4 151 08/26/04 Flood 138

JPCO3e 365475.0 156051.2 15:12 08/26/04 Flood 138

JPCO3T 365475.1 156054.0 15:14 08/26/04 Flood 138
DSY-CHC-01 SD TBA TBA CHCOla 366619.9 138507.3 15:39 08/26/04 16.3 Flood 138 DSYCHC)ISD bottom.bmp  Simrad OE9030 DSYCHCO1SD surface.jpg Sealife DC310 Start PHCHCOla 366621.3 138516.4
CHCO1b 366619.5 1385094 15:40 08/26/04 Flood 138 End PHCHCO1b 366623.0 138509.5
DSY-CHC-02 SD TBA TBA CHCO02a 366713.2 138700.2 15:54 08/26/04 11.8 Flood 138 DSYCHCO02SD bottom.bmp ~ Simrad OE9030 DSYCHC028D surface.jpg Seal.ife DC310 Start PHCHCO02a 366708.5 138701.9
CHCO2b 366708.1 138700.0 15:59 08/26/04 Flood 138 End PHCHCO2b 366706.9 138702.6

CHCO02¢ 366708.8 138704.6 16:01 08/26/04 Flood 138
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Grab Sampling RI State Plane (NADS3,ft) Photo Photo RI State Plane (NADS3,ft)
Station Easting Northing Attempts asting 'Northin Time Date Depth Tide Stage Moon Phase Bettom Camera Surface Camera Video Clip Easting Northing Misc Notes
[¢13) [(i3) (ft) 1)) (EDT) {feet) (ft) [(13)
DSY-02 SD 379187.9 161970.0 SD02a 3791892 161969.5 15:24 08/25/04 381 Flood 125 DSY028D bottom.bmp Simrad OE9030 DSY028D surface Sealife DC310 Start PHO2a 379187.8 1619723
SD02b 379187.2 1619679 15:27 08/25/04 Flood 125 ~ End PHO2b 379192.6 © 161976.5
DSY-03 SD 379663.5 160683.0 SD03a 379664.5 160683.0 9:04 08/26/04 133 Ebb 138 DSY03SD bottom.bmp Simrad OE9030 DSY03SD surface.jpg Sealife DC310 Start  PHO3a 379665.3 160683.9
SD03b 379664.5 160683.3 9:06 08/26/04 Ebb 138 End PHO3b 379666.2 160681.8
SD03c 379663.2 160681.8 9:06 08/26/04 Ebb 138
DSY-20 SD 378488.5 1625715 SD20a 378488.5 162573.1 11:10 08/26/04 36.8 Flood 138 DSY20SD bottom,bpm Simrad OE9030 DSY208D surface.jpg Sealife DC310 Start  PH20a 378488.1 162570.2
End PH20b 378487.2 162575.2
DSY-27 8D 378879.6 162811.2 SD27a 378877.6 162811.2 11:22 08/26/04 33.7 Flood 138 DSY278D bottom.bmp Simrad OE9030 DSY278D surface.jpg Sealife DC310 Start  PH27a 378878.8 162811.6
SD27b 378881.0 162811.8 11:24 08/26/04 Flood 138 End  PH27b 378875.3 162814.0
SD27¢ 378875.6 162813.9 11:25 08/26/04 Flood 138
SD27d 378874.0 162812.9 11:28 08/26/04 Flood 138
DSY-28 SD 3791275 161822.4 SD28a 379132.1 161820.0 15:47 08/25/04 383 Flood 125 DSY288D bottom.bmp Simrad OE9030 DSY28SD surface.jpg Sealife DC310 Start  PH28a 379130.3 161819.0
. . End PH28b 379125.1 161826.2
DSY-29 8§D 379569.0 160754.6 SD29%a 379568.3 160754.5 9:20 08/26/04 14.1 Ebb 138 DS8Y29SD bottom.bmp Simrad OE9030 DSY298D surface.jpg Sealife DC310 Start PH29a 379566.4 160756.0
SD29b 379570.0 160754.2 9:21 08/26/04 Ebb 138 End PH2%b 379567.7 160754.9
DSY-04 SD 379048.0 162375.7 SD04a 379049.6 162380.3 10:43 08/26/04 353 Flood 138 DSY04SD bottom.bmp Simrad OE9030 SDY048D surface.jpg Sealife DC310 Start PHO4a 379048.9 162376.7
End PHO4b 379044.1 162376.8
DSY-05 SD 3785024 161746.2 SD05a 378484.9 161595.6 946 08/26/04 36.3 Ebb 138 DSY05SD bottom.bmp Simrad OE9030 DSYO03SD surface.jpg Sealife DC310 Start  PHO3a 378480.7 161596.1  |location moved - carrier
SD05b 378480.0 161598.7 9:49 08/26/04 Ebb 138 End PHOSb 378478.7 1615954
SD05¢ 3784781 161598.7 9:50 08/26/04 Ebb 138
SHO5d 3784805 161599.5 9:52 08/26/04 Ebb 138
SDose 378483.1 161598.5 9:55 08/26/04 Ebb 138
SDOsf 378480.0 161596.1 9:57 08/26/04 Ebb 138
SD05g 378480.7 161596.5 10:01 08/26/04 Ebb 138
DSY-06 SD 378964.1 161550.3 SD06a 378964.6 161547.4 16:09 08/25/04 311 Flood 138 DSY06SD bottom.bmp Simrad OE9030 SDY06SD surface jpg Sealife DC310 Start PHO6a 378965.5 161553.4 mislabeled
. End PHOGH 378963.8 161554.7
Stat  PHO6¢ 378960.5 161557.3 labeled correctly
End PHO6d 378963.3 161552.4
DSY-08 SD 377956.9 161998.0 SD08a 377971.8 1620727 10:27 08/26/04 40.4 Ebb 138 DSY08SD bottom.binp Simrad OE9030 DSY08SD surface.jpg Sealife DC310 Start  PHOBa 377969.0 162071.2 . |location moved - carrier
End PHO8b 377971.5 162077.4
DSY-11 SD 378390.5 162473.6 SDila 378386.0 162470.7 12:07 08/26/04 392 Flood 138 DSY118SD bottom.bmp Simrad OE9030 DSY 118D surface.jpg Seal.ife DC310 Start PHlla 378390.6 162474.8
End PHIlb 3783873 162473.7
DSY-31 SD 3785125 162447.1 SD3l1a 3785135 162446.6 11:52 08/26/04 384 Flood 138 DSY31SD bottom.bmp Simrad OE9030 DSY318D surface jpg Sealife DC310 Start PH31a 378513.1 162444.8
End PH31b 378509.4 162448.9
DSY-07 SD 379173.9 160123.5 SD07a 379172.6 160123.8 815 08/26/04 8.8 Ebb 138 SDY078D bottom.bmp Simrad OE9030 DSY075D surface.jpg Sealife DC310 Start PHO7a 379175.7 160126.9
End PHO7b 379178.0 160124.4
DSY-09 SD 379593.6 160095.5 SD0% 379595.4 160094.5 8:37 08/26/04 25 Ebb 138 DSY09SD bottom.bmp Simrad OE9030 DSY09SD surface.jpg Sealife DC310 Start PH0%a 379598.0 160093.2
End PHO%b 379593.6 160095.8
DSY-26 SD 378785.6 163661.1 SD26a 378784.8 163658.3 13:05 08/26/04 315 Flood 138 DSY26SD bottom.bmp Simrad OE9030 DSY26SD surfac jpg Seal.ife DC310 Start PH26a 378784.2 163658.7
SD26b 378785.6 163662.3 13:05 08/26/04 Flood 138 End PH26b 378780.3 163662.1
SD26¢c 378781.0 163660.5 13:07 08/26/04 Flood 138
DSY-32 SD 3777103 163484.0 $D32a 3777112 163488.0 12:34 08/26/04 40.2 Flood 138 DSY328D bottom.bimp Simrad OE9030 SDY328D surface.jpg Sealife DC310 Start PH32a 377709.5 163487.5
SD32b 377710.7 163487.6 12336 08/26/04 Flood 138 End PH32b 37770%9.6 163489.5
DSY-101 SD 377770.6 161728.2 SD10la 377769.9 161729.0 42 08/25/04 389 Flood 125 DSY101SD bottom,jpg Sea and Sea Tetra Tech NUS Start  PHIOla 377768.7 161725.5
End PHIOlb 3777703 161729.2
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Qeds Q. 13 I
Propased Grab Sampling RI State Plane (NADS3,ft) Phote Photo  Ri State Plane (NADS3,ft)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Moon Phase Bottom Camera Surface Camera Video Clip Easting Northing Misc Notes
L)) (ft) (1)) (ft) (EDT) (feet) (ft) [¢1)
DSY-102 SD 377576.1 162709.1 SD102a 3775755 162709.2 12:44 08/25/04 32.8 Flood 125 DSY102SD hottom.jpg Sea and Sea Tetra Tech NUS Stat  PH102a 3775754 162711.2
End PHIO2b 377575.4 162714.5
DSY-103 SD 379205.4 1622227 SD103a 379208.9 1622142 13:31 08/25/04 322 Flood 125 DSY103SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PH103a 3792119 162214.8
End PH103b 379209.1 162215.2
DSY-104 SD 378897.4 161963.3 SD104a 379101.8 1619853 14:13 08/25/04 382 Flood 125 DSY 104D bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PHI104a 379098.2 161983.6
End  PH104b 379104.0 161986.2
DSY-JCC-0i SD 365509.5 166468.1 JCCOla 365508.6 166467.2 13:38 08/26/04 239 Flood 138 DSYJCCO1SD bottom.bpm  Simrad OE9030 DSYJCCOISD surface.jpg Sealife DC310 Stari PHICCOla 365506.1 166464.9
JCColb 365508.0 166465.5 13:40 08/26/04 Flood 138 End PHICCO1b 365513.5 166464.2
JCColc 365505.9 166467.2 13:41 08/26/04 Flood 138
Jccoid 365508.1 166463.2 13:43 08/26/04 Flood 138
JCCole 365509.5 166471.6 13:44 08/26/04 Flood 138
ccoir 365509.3 166469.4 13:46 08/26/04 Flood 138
JCCo1g 365508.4 166460.5 13:47 08/26/04 Flood 138
JCCOLh 365511.2 166466.8 13:50 08/26/04 Flood 138
JCCont 365505.0 166466.6 13:52 08/26/04 Flood 138
DSY-JCC-02 SD 365468.9 166544.2 ICCo2a 365467.4 166544.9 14:00 08/26/04 225 Flood 138 DSYJCCO02SD bottom.bmp  Simrad OE9030 DSYJCCO2SD surface.jpg Sealife DC310 Start PHJCCO2a 365470.6 166540.3
JCCo2b 365472.7 166544.8 14:02 08/26/04 Flood 138 End PHICCO2b 365469.4 166547.5
JCCo2¢ 365466.6 166543.8 14:04 08/26/04 Flood 138
JCco2d 363465.8 166543.3 14:06 08/26/04 Flood 138
JCCOo2e 365470.5 166544.9 14:07 08/26/04 Flood 138
DSY-JPC-01 SD 365399.7 157083.9 JPCOla 365401.8 157083.8 14:28 08/26/04 245 Flood 138 DSYJPCO1SD bottom.bmp Simrad OE9030 DSYJPCOISD surface jpg Sealife DC310 Start PHJPCOla 365403.6 157083.1
JPCOIb 365400.1 157085.5 14:30 08/26/04 Flood 138 End PHJIPCOlb 365399.8 157084.5
JPCOIc 365400.1 157081.1 14:31 08/26/04 Flood 138
JpCoid 365398.6 157082.1 14:33 08/26/04 Flood 138
JPCole 365404.5 157084.0 14:36 08/26/04 Flood 138
JPColf 365402.1 157085.0 14:44 08/26/04 Flood 138
DSY-IPC-02 SD 365508.3 156422.8 JPCO2a 365506.7 156423.7 14:57 08/26/04 17.5 Flood 138 DSYJPC02SD bottom.bmp  Simrad OE9030 DSYJIPCO2SD surface jpg Sealife DC310 Start PHJPCOZa 365505.3 156423.7
JPCO2b 365503.8 156423.6 14:58 08/26/04 Flood 138 End PHJPCO2b 365503.5 156422.8
JPCO2¢ 365501.0 156422.7 15:00 08/26/04 Flood 138
JPCo2d 365506.1 156425.0 15:03 08/26/04 Flood 138
DSY-JPC-03 SD  |added location JCPO3a 365473.7 156051.0 15:08 08/26/04 6.8 Flood 138 DSYJPCO3SD bottom.bmp  Simrad OE9030 DSYJPCO3SD surfac jpg Sealife DC310 Start PHIPCO3a 365476.0 156049.2
JCPO3b 365472.1 156050.3 15:08 08/26/04 Flood 138 End PHJPCO3b 365471.8 156051.4
JPCO3¢ 365475.8 156051.2 15:10 08/26/04 Flood 138
JPCO3d 365472.2 156048.4 15:11 08/26/04 Flood 138
JPCo3e 365475.0 156051.2 15:12 08/26/04 Flood 138
JPCO3f 365475.1 156054.0 15:14 08/26/04 Flood 138
DSY-CHC-01 SD TBA TBA CHCOla 366619.9 138507.3 15:39 08/26/04 16.3 Flood 138 DSYCHC)!SD bottom.bmp  Simrad OE9030 DSYCHCO1SD surface.jpg Sealife DC310 Start PHCHCOla 366621.3 138516.4
CHCO1b 366619.5 138509.4 15:40 08/26/04 Flood 138 End PHCHCO1b 366623.0 138509.5
DSY-CHC-02 SD TBA TBA CHCO02a 366713.2 138700.2 15:54 08/26/04 11.8 Flood 138 DSYCHCO02SD bottombmp  Simrad OE9030 DSYCHC02SD surface.jpg Sealife DC310 Start  PHCHCO2a 366708.5 138701.9
CHCO2b 366708.1 138700.0 15:59 08/26/04 Flood 138 End PHCHCO2b 366706.9 138702.6
CHCO02¢ 366708.8 138704.6 16:01 08/26/04 Flood 138

Sediment Sampling - Summary



Sediment Sampling Locations

Proposed Grab Sampling RI State Plane (NADS83,ft) Photo Photo RI State Plane (NADS3,ft)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Moon Phase Bottom Camera Surface Camera Video Clip Easting Northing Misc Notes
(1) (i) {ft) (ft) (EDT) (feet) (ft) {fo)
DSY-02 SD 3791879 161970.0 SD02a 379189.2 161969.5 15:24 08/25/04 38.1 Flood 125 DSY028D bottom.bmp Simrad OE9030 DSY02SD surface Sealife DC310 Start  PHO2a 379187.8 161972.3
SDO02b 379187.2 161967.9 15:27 08/25/04 Flood 125 End  PHO2b 379192.6 161976.5
DSY-03 SD 379663.5 160683.0 SD03a 379664.5 160683.0 9:04 08/26/04 133 Ebb 138 DSYO03SD bottom.bmp Simrad OE9030 DSY038D surface.jpg Sealife DC310 Start  PHO3a 379665.3 160683.9
SDO03b 379664.5 160683.3 9:06 08/26/04 Ebb 138 End  PHO3b 379666.2 160681.8
SD03¢ 379663.2 160681.8 9:06 08/26/04 Ebb 138
DSY-20 SD 378488.5 162571.5 SD20a 378488.5 162573.1 11:10 08/26/04 36.8 Flood 138 DSY20SD bottom,bpm Simrad OE9030 DSY208D surface.jpg Sealife DC310 Start  PH20a 378488.1 162570.2
End PH20b 378487.2 162575.2
DSY-27 SD 378879.6 162811.2 SD27a 378877.6 162811.2 11:22 08/26/04 33.7 Flood 138 DSY27SD bottom.bmp Simrad OE9030 DSY27SD surface jpg Sealife DC310 Start  PH27a 378878.8 162811.6
SD27b 378881.0 162811.8 11:24 08/26/04 Flood 138 End  PH27b 3788753 162814.0
SD27c 378875.6 162813.9 11:25 08/26/04 Flood 138
SD27d 378874.0 162812.9 11:28 08/26/04 Flood 138
DSY-28 SD 379127.5 161822.4 SD28a 379132.1 161820.0 15:47 08/25/04 383 Flood 125 DSY28SD bottom.bmp Simrad OE9030 DSY288D surface.jpg Sealife DC310 Start  PH28a 379130.3 161819.0
End  PH28b 379125.1 161826.2
DSY-29 SD 379569.0 160754.6 SD29a 379568.3 160754.5 9:20 08/26/04 14.1 Ebb 138 DSY29SD bottom.bmp Simrad OE9030 DSY298D surface.jpg Sealife DC310 Start  PH29a 379566.4 160756.0
SD29%b 379570.0 160754.2 9:21 08/26/04 Ebb 138 End  PH2% 379567.7 160754.9
DSY-04 SD 379048.0 162375.7 S§D04a 379049.6 162380.3 10:43 08/26/04 353 Flood 138 DSY04SD bottom.bmp Simrad OE9030 SDY048D surface.jpg Sealife DC310 Start  PHO4a 379048.9 162376.7
End  PHO4b 379044.1 162376.8
DSY-05 SD 378502.4 1617462 S§D0Sa 378484.9 161595.6 9:46 08/26/04 36.3 Ebb 138 DSY058D bottom.bmp Simrad OE9030 DSY058D surface.jpg Sealife DC310 Start  PHO5a 378480.7 161596.1  (location moved - carrier
SDO5b 378480.0 161598.7 9:49 08/26/04 Ebb 138 End  PHOSb 378478.7 161595.4
SDO05¢ 378478.1 161598.7 9:50 08/26/04 Ebb 138
SHO5d 378480.5 161599.5 9:52 08/26/04 Ebb 138
SD05e 378483.1 161598.5 9:55 08/26/04 Ebb 138
SDO5f 378480.0 161596.1 9:57 08/26/04 Ebb 138
SD05g 378480.7 161596.5 10:01 08/26/04 Ebb 138
DSY-06 SD 378964.1 161550.3 SD06a 378964.6 161547.4 16:09 08/25/04 31.1 Flood 138 DSY06SD bottom.bmp Simrad OE9030 SDY06SD surface.jpg Sealife DC310 Start  PHO6a 378965.5 161553.4 | mislabeled
End  PHO6b 378963.8 161554.7
Start  PHO6c 378960.5 161557.3  jlabeléd correctly
End  PHO6d 378963.3 161552.4
DSY-08 SD 377956.9 161998.0 SD08a 377971.8 1620727 10:27 08/26/04 40.4 Ebb 138 DSY08SD bottom.bmp Simrad OE9030 DSYO08SD surface.jpg Sealife DC310 Start  PHO8a 377969.0 162071.2  {location moved - carrier
End  PHO8b 377971.5 162077.4
DSY-11 SD 378390.5 162473.6 SDlla 378386.0 162470.7 12:07 08/26/04 39.2 Flood 138 DSY11SD bottom,bmp Simrad OE9030 DSY118D surface.jpg Sealife DC310 Start  PHlla 378390.6 162474.8
End  PHIIb 3783873 162473.7
DSY-31 8D 378512.5 162447.1 SD3la 3785135 162446.6 11:52 08/26/04 38.4 Flood 138 DSY318D bottorn.bmp Simrad OE9030 DSY318D surface.jpg Seal.ife DC310 Start  PH3la 378513.1 162444.8
End PH31b 378509.4 162448.9
DSY-07 SD 3791739 160123.5 SD07a 379172.6 160123.3 8:15 08/26/04 8.8 Ebb 138 SDY078D bottom.bmp Simrad OE9030 DSYO07SD surface.jpg Sealife DC310 Start  PHO7a 3791757 160126.9
End  PHO7b 379178.0 160124.4
DSY-09 SD 379593.6 160095.5 SD0% 379595.4 160094.5 8:37 08/26/04 2.5 Ebb 138 DSY09SD bottom.bmp Simrad OE9030 DSY09SD surface.jpg Seal.ife DC310 Start  PHO%a 379598.0 160093.2
End  PHO% 379593.6 160095.8
DSY-26 SD 378785.6 163661.1 SD26a 378784.8 163658.3 13:05 08/26/04 315 Flood 138 DSY26SD bottom.bmp Simrad OE9030 DSY26SD surfac.jpg Sealife DC310 Start  PH26a 378784.2 163658.7
SD26b 378785.6 163662.3 13:05 08/26/04 Flood 138 End  PH26b 378780.3 163662.1
SD26¢ 378781.0 163660.5 13:07 08/26/04 Flood 138
DSY-32SD 377710.3 163484.0 $D32a 377711.2 163488.0 12:34 08/26/04 40.2 Flood 138 DSY328D bottom.bmp Simrad GE9030 SDY328D surface jpg Sealife DC310 Start  PH32a 377709.5 163487.5
SD32b 377710.7 163487.6 12:36 08/26/04 Flood 138 End  PH32b 377709.6 163489.5
DSY-101 SD 377770.6 161728.2 SD10la 377769.9 161729.0 11:42 08/25/04 389 Flood 125 DSY101SD bottom.jpg Sea and Sea Tetra Tech NUS Start  PHIOla 377768.7 1617255
End  PHI0Ib 3777713 161729.2

Sediment Sampling - Summary




Sediment Sampling Locations

Proposed Grab Sampling RI State Plane (NADS3,ft) Photo Phote RI State Plane (NADS3,ft)
Station Easting Northing Attempts Easting Northing Time Date Depth Tide Stage Moon Phase Bottom Camera Surface Camera Video Clip Easting Northing Misc Notes
(f) (ft) 1) {fty (EDT) {feet) (ft) (ft)

DSY-102 SD 377576.1 162709.1 SD102a 377575.5 162709.2 12:44 08/25/04 328 Flood 125 DSY102SD bottom.jpg Sea and Sea Tetra Tech NUS Start  PH102a 377575.4 162711.2
End  PHIOZ2b 377575.4 162714.5
DSY-103 SD 379205.4 1622227 SD103a 379208.9 162214.2 13:31 08/25/04 322 Flood 125 DSY103SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PH103a 3792119 162214.8
End  PH103b 379209.1 1622152
DSY-104 SD 378897.4 161963.3 SD104a 379101.8 161985.3 14:13 08/25/04 38.2 Flood 125 DSY104SD bottom.bmp Simrad OE9030 Tetra Tech NUS Start  PH104a 379098.2 161983.6
End  PHI104b 379104.0 161986.2
DSY-JCC-01 SD 365509.5 166468.1 JCCola 365508.6 166467.2 13:38 08/26/04 23.9 Flood 138 DSYJCCOLSD bottom.bpm  Simrad OE9030 DSYJCCO1SD surface.jpg Sealife DC310 Start PHICCOla 365506.1 166464.9
JCCo1b 365508.0 1664655 13:40 08/26/04 Flood 138 End PHICCOlb 365513.5 166464.2

JCCole 365505.9 166467.2 1341 08/26/04 Flood 138

JCCold 365508.1 166463.2 13:43 08/26/04 Flood 138

JCCole 365509.5 166471.6 13:44 08/26/04 Flood 138

JCCOoIf 365509.3 166469.4 1346 08/26/04 Flood 138

JCColg 365508.4 166460.5 13:47 08/26/04 Flood 138

JCCO1h 365511.2 166466.8 13:50 08/26/04 Flood 138

JCCotr 365505.0 166466.6 13:52 08/26/04 Flood 138
DSY-JCC-02 SD 365468.9 166544.2 JCCo2a 365467.4 166544.9 14:00 08/26/04 225 Flood 138 DSYJCCO28D bottom.bmp ~ Simrad OE9030 DSYJCC028D surface jpg Seal.ife DC310 Start PHICCO2a 365470.6 1665403
ICCozb 365472.7 166544.8 14:02 08/26/04 Fiood 138 End PHICCO2b 365469.4 166547.5

JCCo2e 365466.6 166543.8 14:04 08/26/04 Flood 138

JCCo2d 365465.8 166543.8 14:06 08/26/04 Flood 138

JCCOo2e 365470.5 166544.9 14:07 08/26/04 Flood 138
DSY-JPC-01 SD 365399.7 157083.9 JPCOla 365401.8 157083.8 14:28 08/26/04 24.5 Flood 138 DSYJPCOISD bottom.bmp  Simrad OE9030 DSYJPCO1SD surface.jpg Seal.ife DC310 Start PHIPCOla 365403.6 157083.1
JPCO1b 365400.1 157085.5 14:30 08/26/04 Flood 138 End PHJPCO1b 365399.8 157084.5

JPCOlc 365400.1 157081.1 14:31 08/26/04 Flood 138

JPCO1d 365398.6 157082.1 14:33 08/26/04 Flood 138

JPCole 365404.5 157084.0 14:36 08/26/04 Flood 138

JPCO1f 365402.1 157085.0 14:44 08/26/04 Flood 138
DSY-JPC-02 SD 365508.3 156422.8 JPCO2a 365506.7 1564237 14:57 08/26/04 175 Flood 138 DSYIPCO2SD bottom.bmp  Simrad OE9030 DSYJPCO28D surface jpg Sealife DC310 Start  PHIPCO2a 365505.3 156423.7
JPCO2b 365503.8 156423.6 14:58 08/26/04 Flood 138 ' End PHIPCO2b 365503.5 156422.8

JPCO2¢ 365501.0 156422.7 15:00 08/26/04 Flood 138

JpCo2d 365506.1 156425.0 15:03 08/26/04 Flood 138
DSY-JPC-03 SD  |added location JCPO3a 365473.7 156051.0 15:08 08/26/04 6.8 Flood 138 DSYJPCO3SD bottom.bmp  Simrad OE9030 DSYJPCO3SD surfac.jpg Seal.ife DC310 Start PHIPCO3a 365476.0 156049.2
JCPO3b 365472.1 156050.3 15:08 08/26/04 Flood 138 End PHIPCO3b 365471.8 156051.4

JPCO3c 365475.8 156051.2 15:10 08/26/04 Flood 138

JPC03d 365472.2 156048.4 15:11 08/26/04 Flood 138

JPC03e 365475.0 156051.2 1512 08/26/04 Flood 138

JPCO3f 365475.1 156054.0 15:14 08/26/04 Flood 138
DSY-CHC-01 SD TBA TBA CHCOla 366619.9 138507.3 15:39 08/26/04 16.3 Flood 138 DSYCHC)ISD bottom.bmp  Simrad OE9030 DSYCHCO1SD surface.jpg Sealife DC310 Start PHCHCOla 366621.3 138516.4
CHCO1b 366619.5 138509.4 15:40 08/26/04 Flood 138 End PHCHCO1b 366623.0 138509.5
DSY-CHC-02 SD TBA TBA CHC02a 366713.2 138700.2 15:54 08/26/04 11.8 Fiood 138 DSYCHCO28D bottom.bmp  Simrad OE9030 DSYCHCO02SD surface jpg Sealife DC310 Start PHCHCO02a 366708.5 138701.9
CHCO2b 366708.1 138700.0 15:59 08/26/04 Flood 138 End PHCHCO2b 366706.9 138702.6

CHCO02¢ 366708.8 138704.6 16:01 08/26/04 Flood 138

Sediment Sampling - Summary
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APPENDIX C1

SEDIMENT ANALYTICAL RESULTS — MITKEM LABORATORIES



TETRA TECH NUS, INC.

INTERNAL CORRESPONDENCE
C-NAVY-10-04-1775W

Date: October 29, 2004 c: File N1611-D-4.10
To: Steve Parker
From: Ann Franke W%

Subject: Tier Il Inorganic Data Validation
Mitkem Corporation SDG C1043
CTO 008, Former Roberi E. Derecktor Shipyard, Newport, Rhode Island

TAL Metals/Acid Volatile Sutfide/Simultaneously Extractable Metals/ Total Orgahic Carbon:

10/Sediments/ DSY-SD-11-082604, DSY-SD-26-082604, DSY-5D-32-082604,
DSY-SD-CC01-082604, DSY-SD-CC02-082604, DSY-SD-CHO1-
082604, DSY-SD-CH02-082604, DSY-SD-DUP03-082604, DSY-
SD-JPC01-082604, DSY-SD-JPC03-082604
{(Field Duplicate Pair: DSY-SD-JPC03-082604/
DSY-SD-DUP03-082604)

3/Rinsate Blanks/ DSY-SD-RB01-082504, DS8Y-SD-RB02-082604, DSY-SD-
RB03-082604

1/Field Blank/ DSY-SD-FB01-082704

A Tier |l data validation was performed by Tetra Tech NUS, Inc. (TtNUS) on the TAL metals, acid volatile
sulfide/simultanecusly extractable metals (AVS/SEM), and total organic carbon (TOC) data from sediment
samples collected at the Former Robert E. Derecktor Shipyard on August 25, 26, and 27, 2004. The TAL
metals analysis was performed according to SW-846 Methods 6010B/7470A. The AVS/SEM analysis was
performed according to the EPA Draft Analytical Method for Determination of Acid Volatile Sulfide in
Sediment, and the TOC analysis was performed by the Lloyd Kahn Method for Determination of Total

Organic Carbon in Sediment. The Tier Il data validation was performed according to the Region |, EPA- .

NE Laboratory Data Validation Functional Guidelines for Evaluating Inhorganic Analyses, modified February
1989,

The data were evaluated based on the following parameters:

Data Completeness
. Holding Times £ Sen ks <l
Calibration Verification o A ;‘2} f%,mft%@?tﬁ

Field and Laboratory Blank Analyses ,
ICP Interference Check Sample Resulis ki
Matrix Spike Recoveries

Laboratory Duplicate Results

Laboratory Control Sample Results

Field Duplicate Precision

ICP Serial Dilution Results

Detection Limits

Sample Quantitation

® & & ¢ 0 © & € @& © 9 a8

NA

Y M éﬁﬁ* ’%s“’%

A
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NA — Parameter not evaluated for Tier [l level data validation.

* - All quality control criteria were met for this parameter.

Data Completeness

The laboratory was contacted on October 20, 2004, about a missing metals preparation logbook page and
a missing initial calibration curve for TOC. In addition, an incorrect reporting limit was used for the SEM
mercury results (reported in umole/g), and the field blank was reported with an error in the station location.
A revised PDF file on a compact disk with the corrected SEM mercury results was received at TtINUS on
October 28, 2004. The missing TOC data, metals preparation logbook page, and revised forms with the
correct field blank station location were reported in a revised PDF file on a compact disk for SDG C1041,
received at TINUS on October 28, 2004,

The project manager requested that the sample ID number for sediment sample DSY-SD-36-082604 be
changed to DSY-5D-26-082604.

The TAL metals data (reported in mg/kg) are reported down to the IDL. The AVS/SEM data (reported in
umole/g) are reported down to the laboratory’s reporting limit.

The laboratory reported results for AVS (sulfide), results for each of the SEM metals, and the SEM/AVS
ratio. The total SEM results were calculated by the data validator and included in the AVS/SEM Data
Summary Table. For samples in which blank actions were taken, the SEM/AVS ratio was recalculated by
the data validator to reflect the change of the positive result to a non-detected value.

The AVS result for sample DSY-32-082604 is non-detected, which would result in a zero value in the
SEM/AVS ratio denominator. The data validator calculated the SEM/AVS ratio for this sample using the
non-detected (U) value instead of zero.

Field and Laboratory Blank Analyses

TAL Metals

The field and laboratory blank analyses were used to calculate the maximum concentrations and action
levels of the following contaminants affecting the sediment samples in the TAL metals analysis:

Analyte Maximum Concentration Action Level
(Lg/L) (mg/kg)
Antimony 14.2 3.6
Copper 20.44 : 5.1

The action leveis in the table above are based on an assumption of 100 percent solids and 1 gram of
sample analyzed. The action level for each sample is different, based on the actual percent solids and
amount of sample analyzed.

The positive results below the action level for antimony and copper were changed to non-detected values
in the sediment samples due to laboratory blank contamination.
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The laboratory blank analyses were used to calculate the maximum concentrations and action levels of
the following contaminants affecting the field blank samples in the TAL metals analysis:

Analyte Maximum Concentration Action Level
(Hg/L) (gt )

Barium 10.9 54.5
Cadmium -0.52 2.6
Copper 10.3 51.7
Iron 3.7 18.5
Manganese 1.7 8.5
Potassium 77.9 390
Sodium 54.5 273
Zing -20.6 103

The positive results below the action level for barium, copper, iron, manganese, potassium, and sodium
were changed to non-detected values in the field blank samples due to laboratory blank contamination. In
addition, the non-detected cadmium and zinc results are estimated (UJ) in the field blank samples due to
negative instrument drift as evidenced by the negative laboratory blank results. The results may be biased
low.

SEM

The laboratory blank analyses were used to calculate the maximum concentration and action level of the
following contaminant affecting the sediment samples in the SEM analysis:

Analyte Maximum Concentration Action Level
(ug/L). {umole/g)
Copper 40.36 63.5

The action level in the table above is based on an assumption of 100 percent solids and 10 grams of
sample analyzed. The action level for each sample is different, based on the actual percent solids and .
amount of sample analyzed.

The posiiive copper results below the action level were changed to non-detected values in the sediment
samples due to laboratory blank contamination.

ICP Interference Check Sample Resulis

TAL Metals

The following results were qualified in the affected samples due to positive or negative ICP interference
attributed to the high concentration of iron and/or calcium in the TAL metals sediment samples:

Analyte Action* Affected samples
Antimony Reject 11-082604, 26-082604, 32-082604, CC01-082604, CC02-082604,
CH01-082604, CH02-082604, JPC01-082604
Arsenic J+ All samples
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Analyte Action* Affected samples
Barium J+ All samples
Cadmium UJ —NDs | All samples
Chromium J+ 26-082604, 32-082604, CC01-082604, CC02-082604, CHO1-
082604, CH02-082604, DUP03-082604, JPC01-082604, JPCO3-
082604
Cobalt J+ All samples
Copper J+ All samples
Lead J+ All samples
Nickel J+ All samples
Thallium J+ All samples
Zinc J+ 26-082604, 32-082604, CC01-082604, CC02-082604, CHO2-
082604, DUP03-082604, JPC01-082604

* - Cadmium results may be biased low. Other analyte resulis may be biased high (J+) or false positive
(Reject).

The positive arsenic, barium, chromium, cobalt, copper, lead, nickel, thallium, and zinc results are
estimated (J) in the affected samples listed in the table above due to positive ICP interference attributed
to iron and/or calcium. The results may be biased high. The positive antimony results in the affected
samples are rejected (R) because the reported concentrations may be due entirely (= 80%) to positive
iron and/or calcium ICP interference. These results may be false positive. The non-detected cadmium
results are estimated (UJ) in all samples due to negative ICP interference attributed to iron and/or
calcium. The results may be biased low or false negative.

Matrix Spike Becoveries
TAL Metals

The result of the TAL metals matrix spike analysis of sediment sample CH01-082604 was below the 75
percent recovery criterion for antimony. The non-detected antimony results are estimated (UJ) in the
sediment samples. The results may be biased iow. ;

Laboratory Duplicate Resulis
SEM

The RPD for nickel was greater than the 35 percent QC criterion for sediment samples, and the absolute
difference was greater-than 2x the laboratory reporting limit, in the SEM laboratory duplicate analysis of
sample CHO1-082604. The positive and non-detected nicke! results are estimated (J, UJ) in the SEM
sediment samples due to poor laboratory duplicate precision. The bias is undetermined.

AVS

The RPD for sulfide was greater than the 35 percent QC criterion for sediment samples in the AVS
laboratoty duplicate analysis of sample CH01-082604. The positive sulfide results are estimated (J) in the
sediment samples due to poor laboratory duplicate precision. The bias is undetermined.
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Laboratory Control Sample Resuits

SEM

The results in the SEM laboratory control sample analyses were above the control windows for copper and
zinc. The positive copper and zinc results are estimated (J) in the SEM sediment samples. The resulis
may be biased high.

Field Duplicate Precision

AVS

The RPD for sulfide was greater than the 50 percent QC criterion for sediment samples, and the absolute
difference was greater than 4x the laboratory reporting limit, in AVS field duplicate pair JPCO3-
082604/DUP03-082604. The positive and non-detected sulfide results are estimated (J, UJ) in the
sediment samples due to poor field duplicate precision. The bias is undetermined.

ICP Serial Dilution Results

SEM

The percent difference (%D) for nickel was above the 15 percent QC criterion for analyte
concentrations greater than 50x IDL before dilution in the SEM ICP serial dilution analysis. The
positive and non-detected nickel results are qualified as estimated (J, UJ) in the sediment
samples. As the initial sample result was less than the diluted sample result, the data may be
biased low.

Qverall Assessment

The data are acceptable for use as qualified. Positive sample results changed to non-detected values due
to blank contaminaiion are treated as positive results for qualification purposes. The estimation of these
non-detected values is reported in the data summary table as (UJ).

TAL Metals

The positive resuits below the action level for antimony and copper were changed to non-detected values
in the TAL metals sediment samples due to laboratory blank contamination. The positive results below the
action level for barium, copper, iron, manganese, potassium, and sodium were changed to non-detected
values in the field blank samples due to laboratory blank contamination. In addition, the non-detected
cadmium and zinc results are estimated (UJ) in the field blank samples due to negative instrument drift as
evidenced by the negative laboratory blank results. The results may be biased low.

The positive arsenic, barium, chromium, cobalt, copper, lead, nickel, thallium, and zinc results are
estimated (J) in the affected samples listed in the table above due to positive ICP interference attributed
to iron and/or calcium. The results may be biased high. The positive antimony results in the affected
samples are rejected (R) because the reported concentrations may be due entirely (= 80%) to positive
iron and/or calcium ICP interference. These results may be false positive. The non-detected cadmium
results are estimated (UJ) in all samples due to negative ICP interference attributed to iron and/or
calcium. The results may be biased low or false negative.
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The non-detected antimony results are estimated (UJ) in the sediment samples due to the low matrix spike
recovery. The results may be biased low.

The positive results < 2x IDL are estimated (J} due to uncertainty near the IDL.
SEM

The positive copper results below the action level were changed to non-detected values in the SEM
sediment samples due to laboratory blank contamination.

‘The positive SEM copper and zinc results are estimated (J) in the sediment samples due to high
laboratory control sample results. The results may be biased high.

The positive and non-detected SEM nickel results are estimated (J, UJ) in the sediment samples due to
poor laboratory duplicate precision. The bias is undetermined. The positive and non-detected SEM nickel
results are also qualified as estimated (J, UJ) in the sediment samples due to a sample matrix suppressing
effect detected in the ICP serial dilution analysis. The results may be biased low.

AVS

The positive and non-detected sulfide results are estimated (J, UJ) in the sediment samples due to poor
laboratory duplicate and field duplicate precision. The bias is undetermined.

TOC

The TOC data are accepted without qualification.

Tables: Data Summary Tables

Enclosures: Data Validation Workshests



Sediment TAL Metal Analysis By SW6010B/7471A (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number |DSY-SD-11-082604 DSY-SD-26-082604 DSY-SD-32-082604 DSY-SD-CC01-082604 DSY-SD-CC02-082604 DSY-SD-CH01-082604
Station Location DSY-S8D-11-082604 DSY-SD-26-082604 DSY-SD-32-082604 DSY-SD-CC01-082604 DSY-SD-CC02-082604 DSY-SD-CH01-082604
Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1 1 1 1
Percent Solids 43.0 68.0 35.0 78.0 78.0 41.0
QC ldentifier None None None None None None

Aluminum 10900 7400 12700 4820 4350 11300
Antimony R R R R R R
Arsenic 11.6(J 7.0|J 11.3\J 2.6(J 1.91d 8.9(J
Barium 33.0(J 16.8(J 35.5(J 8.8(J 8.2|J 39.9|J
Beryllium 0.97 0.56 1.1 0.32 0.28 0.90
Cadmium 0.0231UJ 0.013{UJ 0.028|Ud 0.010{UJ 0.010{UJ 0.022|UJ
Calcium 29300 3150 23500 1520 1490 4310
Chromium 44.4 22.2|J 42414 12.1(J 10.2(J 30.3{J
Cobalt 6.6|J 5.7(J 7.4(J 3.5|J 3.1|J 7.4]J
Copper 74.5\J 35.21J 57.3|J 8.61J 6.8(J 75114
Iron 21300 17600 23400 8910 7900 19700
Lead 65.6|J 27.0|J 43.6|J 9.6(J 8.4|J 65.7|J
Magnesium 6660 4030 7970 2700 2400 6620
Manganese 234 161 233 89.9 88.1 191
Mercury 1.1 0.060 0.27 0.036 0.031 0.26
Nickel 17.6|J 15.3|J 17.7\J 7.21J 6.2(J 16.4|J
Potassium 3270 1530 4140 888 777 2780
Selenium 0.46|U 0.25(U 0.56{U 0.21|U 0.21|U 0.43{U
Silver 0.23/U 0.13|U 0.28{U 0.10|U 0.10|U 0.22|U
Sodium 14400 6500 20000 3000 2960 14700
Thallium 1.9(J 1.2\J 2.0|J 0.66(J 0.59|J 1.6/J
Vanadium 38.2 24.7 415 12.1 104 33.2
Zinc 162 74.1J 111)d 40.3|J 28.9|J 168

U - Not detected; UJ - Datection limit approximate; J - Quantitation approximate;

n:\dept\staffidviable\n...erjuly1_2001\c1043ms.xls

R - Rejected

10/25/2004 @9:30 AM; 1 of 2



Sediment TAL Metal Analysis By SW6010B/7471A (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number |DSY-SD-CH02-082604 DSY-SD-DUP03-082604 DSY-SD-JPC01-082604 DSY-SD-JPC03-082604

Station Location DSY-SD-CH02-082604 DSY-SD-DUP03-082604 DSY-SD-JPC01-082604 DSY-SD-JPC03-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1 1
Percent Solids 70.0 75.0 75.0 76.0
QC Identifier None Field Dup. DSY-SD-JPC03-082604 None Field Dup. DSY-SD-JPC03-082604
Aluminum 7990 3400 4240 3440
Antimony R 0.18|UJ R 0.18|UJ
Arsenic 4.3|J 1.2(J 2.1[J 1.1[J
Barium 17.2\d 7.61d 10.3(J 6.5(J
Beryllium 0.40 0.18 0.29 0.18
Cadmium 0.013|UJ 0.012({UJ 0.011,UJ 0.012|UJ
Calcium 5940 483 1880 559
Chromium 13.8{J 6.9{J 10.7(J 6.8]J
Cobalt 5.41J 2.11d 3.0J 2.11d
Copper 22.4|J 3.9(UJ 8.3|J 4.2|UJ
Iron 13900 6050 7800 6110
Lead 21.3}J 4.31J 11.3(J 4414
Magnesium 4450 1940 2460 1940
Manganese 125 65.9 98.6 68.0
Mercury 0.13 0.0089|J 0.014(J 0.022
Nickel 10.7|J 4.81J 6.2|J 4.7|J
Potassium 1010 495 859 480
Selenium 0.27|U 0.24\U 0.22{U 0.25\U
Silver 0.13|U 0.12|U 0.11|U 0.12{U
Sodium 4450 3150 3590 2870
Thallium 0.95|J 0.35|J 0.57|J 0.43[J
Vanadium 171 6.3 10.2 6.3
Zinc 52.6J 18.5(J 33.0}J 18.8

U - Not'detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\deptistaffdvtable\n...erjulyi_2001\c1043ms.xis

R - Rejected

10/25/2004@9:30 AM; 2 of 2



Aqueous TAL Metal Analysis By SW6010B/7470A (ug/l)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number |DSY-SD-FB01-082704 DSY-SD-RB01-082504 DSY-SD-RB02-082604 DSY-SD-RB03-082604
Station Location DSY-SD-FB01-082704 DSY-SD-RB01-082504 DSY-SD-RB02-082604 DSY-SD-RB03-082604
Date Sampled 8/27/04 8/25/04 8/26/04 8/26/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1 1
Percent Solids

QC Identifier Field Blank Rinsate Blank Rinsate Blank Rinsate Blank

Aluminum - 6.01U 6.0|U 6.0|U 6.0|U
Antimony 3.0|U 3.0{U 3.0(U 3.0/U
Arsenic 3.0/U 3.01U 3.0/U 3.0/U
Barium 8.5|U 6.8|U 741U 5.4{U
Beryllium 0.30|U 0.30|U 0.30|U 0.30|U
Cadmium : 0.20|UJ 0.20]UJ 0.20|UJ 0.20|UJ
Calcium 74\U 741U 741U 74|U
Chromium 0.401U 0.40|U 5.1 0.40{U
Cobalt 0.30|U 0.30|U 0.30|U 0.30|U
Copper 3.7|U 9.2 7.7\U 6.9|U
Iron 73.0 3.0[U 12.4|U 3.0|U
Lead 2.0{U 2.0|U 2.0|U 2.0|U
Magnesium 6.0{U 6.0]U 150 6.0|U
Manganese 0.50(U 0.89{UJ 0.50{U 0.50/U
Mercury 0.061{U 0.057|U 0.062|U 0.065(U
Nickel 0.50{U 0.50|U 0.50(U 0.50|U
Potassium 58|U 58|U 79.3|UJ 58|U
Selenium 4.0|U 4,0{U 4.0|U 4.0|U
Silver 2.0(U 2.0V 2.0 2.0/U
Sodium 66.0|U 108{U 1440 113U
Thallium 3.0|U 3.0{U 3.0 3.0|U
Vanadium 0.70{U 0.70|U 0.70 0.70|U
Zinc 2.0 2.0{UJ 2.0 2.0|uJ

n:\dept\staffidvtable\n...erjuly1_2001\c1043ma.xis

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate
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Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1043

DSY-SD-32-082604

DSY-SD-CC01-082604

DSY-8D-CC02-082604

EPA Sample Number DSY-SD-11-082604 DS8Y-SD-26-082604

Station Location DSY-SD-11-082604 DSY-8SD-26-082604 DSY-8D-32-082604 DSY-SD-CC01-082604 DSY-SD-CC02-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted 9/2/2004 9/2/2004 9/2/2004 9/2/2004 9/2/2004
Date Analyzed

Dilution Factor

Percent Solids 43.0 68.0 35.0 78.0 78.0
QC Identifier None None None None None

Gadmium 0.0068 0.00161]U 0.00315]U 0.00142]U 0.00142[U
Chromium 0.2000 0.0862 0.2221 0.0432 0.0413
Copper 0.5185 0.2558|J 2.2047)J 0.0518|UJ 0.0417|UJ
Lead 0.2498 0.0950 0.1938 0.0341 0.0342
Mercury 0.000055!U 0.000036|U 0.000071|U 0.000032|U 0.000032|U
Nickel 0.1200J 0.0753|J 6.8560|J 0.02727{UJ 0.02717|UJ
Zinc 1.8409|J 0.6044|J 1.0738|J 0.3796|J 0.2466|J
Total Simultaneously Extractable Metals 2.9360 1.1162 10.5504 0.4569 0.3221
Acid Volatile Sulfide 3.0763|J 0.15141J 0.026441UJ 0.0351|J 0.0894|J
SEM/AVS Ratio 0.9544 7.3725 399 13.0171 3.6029

n:\depiistaffidvtable\n...1_2001\c1043avssemia.xls

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate
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Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)

Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1043

EPA Sample Number DSY-SD-CH01-082604 DSY-8D-CH02-082604 DSY-SD-DUP03-082604 DSY-SD-JPC01-082604
Station Location DSY-SD-CHO1-082604 DSY-SD-CH02-082604 DSY-SD-DUP03-082604 DSY-SD-JPC01-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted 9/2/2004 9/2/2004 9/2/2004 9/2/2004
Date Analyzed

Dilution Factor

Percent Solids 41.0 70.0 75.0 75.0
QC Identifier None None Field Dup. DSY-SD-JPC03-082604 None

Cadmium 0.0052 0.00152/U 0.00146|U 0.00146|U
Chromium 0.0876 0.0405 0.0218 0.0509
Copper 0.3235 0.2145(J 0.0173|UJ 0.0536/UJ
Lead 0.2463 0.0832 0.0130 0.0388
Mercury 0.000060 0.000034|U 0.000033{U 0.000033|U
Nickel 0.0526 0.3448)J 0.02795|UJ 0.02789|UJ
Zinc 1.6158 0.3794J 0.1044|J 0.2817|J
Total Simultaneously Extractable Metals 2.3310 1.0624 0.1392 0.3714
Acid Volatile Sulfide 8.1566 1.6083|J 0.0548|J 0.1959(J
SEM/AVS Ratio 0.2858 0.6606 2.5401 1.8959

n:\depfistaffidvtable\n...1_2001\c1043avssemia.xis

U - Not detected; UdJ - Detection limit approximate; J - Quantitation approximate
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Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)

Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1043

EPA Sample Number D8Y-8D-JPC03-082604

Station Location DSY-SD-JPC03-082604

Date Sampled 8/26/04
Date Extracted 9/2/2004
Date Analyzed

Dilution Factor

Percent Solids 76.0
QC Identifier Field Dup. DSY-SD-JPC03-082604
Cadmium 0.00141|U
Chromium 0.0228
Copper 0.0187{UJ
Lead 0.0140
Mercury 0.000032|U
Nickel 0.02702|UJ
Zinc 0.1126(J
Total Simultaneously Extractable Metals 0.1494
Acid Volatile Sulfide 0.7471|J
SEM/AVS Ratio 0.2000

n:\dept\staffidvtable\n...1_2001\c1043avssemia.xls

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate
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Sediment Total Organic Carbon Analysis By Lioyd Kahn Method {(mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

Sample Number 11-082604 26-082604 32-082604 CC01-082604 CC02-082604 CH01-082604

Station Location DSY-SD-11-082604 DSY-SD-26-082604 DSY-SD-32-082604 DSY-SD-CC01-082604 DSY-SD-CC02-082604 DSY-SD-CHO01-082604
Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted

Date Analyzed 9/4/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004 9/4/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 43.0 68.0 35.0 78.0 78.0 ) 41.0
QC Identifier None None None None None None

Total Organic Carbon 16000 2900 130 5500 4600 35000

n:\deptistatfidvtable\n...july1_2001\c1043tocs.xis

J - Quantitation approximate
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Sediment Total Organic Carbon Analysis By Lloyd Kahn Method (mg/kg)

Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

Sample Number

CH02-082604

DUP(3-082604

JPC01-082604

JPC03-082604

Station Location

DSY-SD-CH02-082604

DSY-SD-DUP03-082604

DSY-SD-JPC01-082604

DSY-SD-JPC03-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted

Date Analyzed 9/4/2004 9/4/2004 9/4/2004 9/4/2004
Dilution Factor 1 1 1 1
Percent Solids 70.0 75.0 75.0 76.0
QC Identifier None Field Dup. DSY-SD-JPC03-082604 None Field Dup. DSY-8D-JPC03-082604
Total Organic Carbon 7600 4800 5400 3100

n:\dept\staff\dvtable\n...july1_2001\c1043tocs.xls

J - Quantitation approximate
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TETRA TECH NUS, INC.

C-NAVY-10-04-1776W

Date: October 29, 2004

To:

Steve Parker

From: Ann Franke #F

Subject:

INTERNAL CORRESPONDENCE

c: File N1 611-D~4.10

Tier Il Inorganic Data Validation

Mitkem Corporation SDG C1041
CTO 008, Former Robert E. Derecktor Shipyard, Newport, Rhode Island

TAL Metals/Acid Volatile Sulfide/Simultaneously Extractable Metals/ Total Organic Carbon:

20/Sediments/ DSY-8SD-02-082504, DSY-SD-03-082604, DSY-SD-04-082604,

DSY-SD-05-082604, DSY-SD-06-082504, DSY-SD-08-082604,
DSY-SD-09-082604, DSY-SD-101-0006, DSY-SD-101-0612, DSY-
SD-103-0006, DSY-SD-103-0612, DSY-SD-104-0006, DSY-SD-
104-0612, DSY-SD-20-082604, DSY-SD-27-082604, DSY-SD-28-
082504, DSY-SD-29-082604, DSY-SD-31-082604, DSY-SD-
DUPO01-082504, DSY-SD-DUP02-082604

(Field Duplicate Pairs: DSY-SD-02-082504/DSY-SD-DUP01-082504
and DSY-8D-05-082604/ DSY-SD-DUP02-082604)

A Tier Il data validation was performed by Tetra Tech NUS, Inc. (TtNUS) on the TAL metals, acid volatile
sulfide/simultaneously extractable metals (AVS/SEM), and total organic carbon (TQC) data from sediment
samples collected at the Former Robert E. Derecktor Shipyard on August 25 and 26, 2004. The TAL
metals analysis was performed according to SW-848 Methods 6010B/7470A. The AVS/SEM analysis was
performed according to the EPA Draft Analytical Method for Determination of Acid Volatile Sulfide in
Sediment, and the TOC analysis was performed by the Lloyd Kahn Method for Determination of Total

Organic Carbon in Sediment.

The Tier Il data validation was performed according to the Region |, EPA-

NE Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses, modified February

1989.

The data were evaluated based on the following parameters:

NA

Holding Times

Detection Limits

e & e & & e © © ©® o e o

Data Completeness

Calibration Verification

Field and Laboratory Blank Analyses

ICP Interference Check Sample Results
Matrix Spike/Matrix Spike Duplicate Results
Laboratory Duplicate Results

Laboratory Control Sample Results

Field Duplicate Precision

ICP Serial Dilution Results

Sample Quantitation

NA — Parameter not evaluated for Tier Il level data validation.
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* - All quality control criteria were met for this parameter.

Data Completeness

The laboratory was contacted on October 20, 2004, about a missing initial calibration curve for TOC. In
addition, an incorrect reporting limit was used for the SEM mercury results (reporied in umole/g). A revised
PDF file on a compact disk with the missing TOC data and corrected SEM mercury results was received at
TtNUS on October 28, 2004.

The TAL metals ICP serial dilution analysis was only performed for potassium, silver, and sodium.
Therefore, the results for the remaining ICP metals are not evaluated based on this parameter.

The TAL metals data (reported in mg/kg) are reported down to the IDL. The AVS/SEM data (reported in
umole/g) are reported down to the laboratory’s reporting limit.

The laboratory reported results for AVS (sulfide), results for each of the SEM metals, and the SEM/AVS
ratio. The total SEM results were calculated by the data validator and included in the SEM/AVS Data
Summary Table. For samples in which blank actions were taken, the SEM/AVS ratio was recalculated by
the data validator to reflect the change of the positive result to a non-detected value.

Calibration Verification

TAL Metals

The continuing calibration verification results were above the 110 percent QC criterion for cadmium and
zinc. The positive results for cadmium and zinc are qualified as estimated (J) in the affected TAL
metals samples in the table below. The results may be biased high.

Analyte Affected Samples

Cadmium 03-082604, 04-082604, 05-082604, 08-082604, 20-082604, 27-082604, 29-082604,
31-082604, DUP02-082604

Zinc 04-082604, 20-082604, 27-082604, 31-082604

Field and Laboratory Blank Analyses

TAL Metals

The field and laboratory blank analyses were used to calculate the maximum concentrations and action
levels of the following contaminants affecting the sediment samples in the TAL metals analysis:

Analyte Maximum Concentration Action Level
(gL (mg/kg)
Antimony 8.5 2.1
Cadmium -0.88 0.22
Selenium 4.4 1.1
Silver -16.7 4.2
Thallium 9.3 2.3
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The action levels in the table above are based on an assumption of 100 percent solids and 1 gram of
sample analyzed. The action level for each sample is different, based on the actual percent solids and
amount of soil sample analyzed.

The positive results below the action level for antimony, selenium, and thallium were changed to non-
detected values in the sediment samples due to laboratory blank contamination. |n addition, the positive
cadmium and silver results below the action level and the non-detected silver results are estimated (J, UJ)
in the sediment samples due to negative instrument drift as evidenced by the negaiive laboratory blank
results. The results may be biased low.

SEM
The laboratory blank analyses were used to calculate the maximum concentration and action level of the

following contaminant associated with SEM sediment samples 02-082504, 06-082504, 101-0006, 101-
0612, 103-0006, 103-0612, 104-0006, 104-0612, 28-082504, DUP01-082504:

Analyte Maximum Concentration Action Level
(ug/L) (umole/q)
Nickel 17.3 0.01096

The laboratory blank analyses were used to calculate the maximum concentrations and action levels of
the following contaminants associated with SEM sediment samples 03-082604, 04-082604, 05-082604,
08-082604, 09-082604, 20-082604, 27-082604, 29-082604, 31-082604, DUP02-082604:

Analyte Maximum Concentration Action Level
(pg/L) (umole/g)
Chromium 76.6 0.1846
Copper 101 0.1984
Nickel 344 0.2144

The action levels in the tables above are based on an assumption of 100 percent solids and 10 grams of
sample analyzed. The action level for each sample is different, based on the actual percent solids and ~
amount of soil sample analyzed.

The positive results below the action level for chromium, copper, and nickel were changed to non-detected

values in the affected SEM sediment samples due to laboratory blank contamination.

ICP Interference Check Sample Resulis

TAL Metals

The following results were qualified in the affected samples due to positive or negative ICP interference
attributed to the high concentration of iron and/or calcium in the TAL metals sediment samples:

Analyte Action* Affected samples

Arsenic J+ All samples

Barium J+ 09-082604, 103-0612, 27-082604
Cadmium J+ All samples




Memo to Steve Parker

QOctober 29, 2004

Page 4
Analyte Action* Atfected samples
Chromium J+ 03-082604, 09-082604, 27-082604, 29-082604
Cobalt J+ All samples
Copper J+ 02-082504, 03-082604, 04-082604, 05-082604, 06-082504, 08-
082604, 09-082604, 101-0006, 101-0612, 103-00086, 104-0006,
104-0612, 20-082604, 28-082504, 29-082604, 31-082604,
DUP01-082504, BUP02-082604
Lead J+ All samples
Nickel J+ All samples
Potassium J+ 03-082604, 04-082604, 06-082504, 09-082604, 101-0006, 101-
0612, 103-0006, 103-0612, 104-0612, 27-082604, 29-082604
Selenium Reject+ 03-082604, 06-082504, 09-082604, 101-0006, 103-0612, 104-
0612, 28-082504, 31-082604
Silver J+, UJ-NDs | All samples
Sodium J+ 03-082804, 103-0612
Thallium J+ 02-082504, 03-082604, 04-082604, 05-082604, 06-082504, 08-
082604, 101-0006, 101-0612, 103-0006, 103-0612, 104-0006,
104-0612, 20-082604, 28-082504, 29-082604, 31-082604,
DUP01-082504, DUP(02-082604
Reject+ 09-082604, 27-082604
Zinc J+ 02-082504, 04-082604, 05-082604, 06-082504, 08-082604, 09-
082604, 101-0006, 104-0006, 104-0612, 20-082604, 28-082504,
31-082604, DUP01-082504, DUP02-082604

* - Cadmium, silver, and zinc results may be biased low. Other analyte results may be biased high.

The positive arsenic, barium, chromium, cobalt, copper, lead, nickel, potassium, sodium, and thallium
resulis are estimated (J) in the affected samples listed in the table above due to positive ICP interference
attributed to iron and/or calcium. The results may be biased high. The positive selenium and thallium
results in the affected samples are rejected (R) because the reported concentrations may be due entirely
(2 80%) to positive iron and/or calcium ICP interference. These results may be faise positive. The
positive and non-detected silver results are estimated (J, UJ), and the positive cadmium and zinc results
are estimated (J) in the affected samples due to negative ICP interference attrlbuted fo iron and/or
calcium. The results may be biased low or false negative.

Matrix Spike Recoveries

TAL Metals

The result of the TAL metals matrix spike analysis of sediment sample 09-082604 was below the 75
percent recovery criterion for antimony. The positive and non-detected antimony resulis are estimated (J,
UJ) in the sediment samples. The results may be biased low.

SEM
The result of the SEM matrix spike analysis of sediment sample 09-082604 was below the 75 percent

recovery criterion for copper and mercury, and below 30 percent for nickel. The non-detected mercury
results are estimated (UJ), and the positive copper and nickel results are estimated (J) in the SEM
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sediment samples. The results may be biased low. The non-detected nickel result in sample 31-082604
is rejected (R) due to the very low matrix spike recovery. The result may be false negative.

Laboratory Duplicate Resulis

TAL Metals

The relative percent difference {RPD) for calcium was greater than the 35 percent QC criterion for -
sediment samples in the TAL metals laboratory duplicate analysis of sample 09-032604 The positive
calcium results are estimated (J) in the sediment samples due to poor laboratory duplicate precision. The
bias is undetermined.

SEM

The RPDs for copper and nickel were greater than the 35 percent QC criterion for sediment samples, and
the absolute differences were greater than 2x the laboratory reporting limits, in the SEM laboratory
duplicate analysis of sample 09-032604 The positive copper and nickel resulis are estimated (J) in the
sediment samples due to poor laboratory duplicate precision. The bias is undetermined.

Laboratory Control Sample Resuits

SEM

The results in the SEM laboratory control sample analyses were above the control windows for copper and
zinc. The positive copper and zinc results are estimated (J) in the sediment samples. The results may be
biased high.

AVS

The sulfide percent recovery in the AVS laboratory control sample analysis was above the 105 percent QC
criterion. The positive sulfide results are estimated (J) in the sediment samples. The results may be
biased high.

Field Duplicate Precision

SEM

The relative percent difference (RPD) for nickel was greater than the 50 percent QC criterion for sediment
samples in field duplicate pair 05-082604/DUP02-082604. The positive nickel results are estimated (J) in
the SEM sediment samples due to poor field duplicate precision. The bias is undetermined.

AVS

The RPDs for sulfide were greater than the 50 percent QC criterion for sediment samples in AVS field
duplicate pairs 02-082504/DUP01-082504 and 05-082604/DUP02-082604. The positive sulfide results
are estimated (J) in the sediment samples due to poor field duplicate precision. The bias is
undetermined.
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Qverall Assessment

The data are acceptable for use as qualified. Positive sample results changed to non-detected values due
to blank contamination are treated as positive resuits for qualification purposes. The estimation of these
non-detected values is reported in the data summary table as (UJ).

TAL lMetals

The positive results for cadmium and zinc are qualified as estimated (J) in the affected TAL metals
sediment samples. The results may be biased high.

The positive results below the action level for antimony, selenium, and thallium were changed to non-
detected values in the sediment samples due to laboratory blank contamination. In addition, the positive
cadmium and silver results below the action level and the non-detected silver results are estimated (J, UJ)
in the sediment samples due to negative instrument drift as evidenced by the negative faboratory blank
results. The results may be biased low.

The positive arsenic, barium, chromium, cobalt, copper, lead, nickel, potassium, sodium, and thallium
results are estimated (J) in the affected samples due to positive ICP interference attributed to iron and/or
calcium. The results may be biased high. The positive selenium and thallium results in the affected
samples are rejected (R) because the reported concentrations may be due entirely to positive iron and/or
calcium ICP interference. These results may be false positive. The positive and non-detected silver
results are estimated (J, UJ), and the positive cadmium and zinc results are estimated (J) in the affected
samples due to negative ICP interference attributed to iron and/or calcium. The results may be biased
low or false negative.

The positive and non-detected antimony results are estimated (J, UJ) in the sediment samples due to the
tow matrix spike recovery. The results may be biased low.

The positive calcium results are estimated (J) in the sediment samples due to poor laboratory duplicate
precision. The bias is undetermined.

SEM

The positive results below the action level for SEM chromium, copper, and nickel were changed to hon-
detected values in the affected sediment samples due to laboratory blank contamination.

The non-detected mercury results are estimated (UJ), and the positive copper and nickel results are
estimated (J) in the SEM sediment samples due to the low matrix spike recoveries. The results may be
biased low. The non-detected nickel result in sample 31-082604 is rejected (R) due to the very low matrix
spike recovery. The result may be false negative.

The positive SEM copper and nickel results are estimated (J) in the sediment samples due io poor
laboratory duplicate precision. The bias is undetermined.

The positive copper and zinc results are estimated (J) in the sediment samples due to high laboratory
control sample results. The results may be biased high.

The positive nickel results are estimated (J) in the SEM sediment samples due to poor field duplicate
precision. The bias is undetermined.
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The positive sulfide results are estimated (J) in the sediment samples due to the poor matrix spike
recovery. The results may be biased low.

The positive sulfide results are estimated (J) in the sediment samples due to the high laboratory control
sample recovery. The results may be biased high.

The positive sulfide results are estimated (J) in the sediment samples due to poor field duplicate
precision. The bias is undetermined.

TOC

The TOC data are accepted without qualification.

Tables: Data Summary Tables

Enclosures: Data Validation Worksheets



Sediment TAL Metal Analysis By SW6010B/7471A (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number |DSY-SD-02-082504 DSY-5D-03-082604 DSY-SD-04-082604 DSY-SD-05-082604 DSY-5D-06-082504
Station Location DSY-SD-02-082504 DSY-SD-03-082604 DSY-SD-04-082604 DSY-SD-05-082604 DSY-SD-06-082504
Date Sampled 8/25/04 8/26/04 8/26/04 8/26/04 8/25/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1 1 1
Percent Solids 30.0 37.0 35.0 : 38.0 42.0
QC Identifier Field Dup. DSY-SD-02-082504 None None Field Dup. DSY-SD-05-082604 None

Aluminum 13300 16700 12100 11800 10700
Antimony 0.58|UJ 0.76|UJ 0.61|J 0.35|UJ 0.30}UJ
Arsenic 11.5|J 13.5|J 11.5{J 9.8|J 10.0{J
Barium 42.1 123 36.2 33.1 29.6
Beryllium 1.2 1.6 1.1 1.1 0.91
Cadmium 0.52|J 2.7|J 0.63(J 0.43(J 0.521J
Calcium 11400(J 7710\ 14700J 24300/J 7540(J
Chromium 44.0 51.7\J 42.9 40.5 394
Cobalt 7.6|J 10.0{J 7.3|d 6.9|J 6.8(J
Copper 62.0|J 150|J 63.7|J 63.9/J 55.7(J
Iron 25400 34400 25400 23200 21500
Lead 48.21J 1141 50.4|J 46.5(J 49.91J
Magnesium 11000 7120 8440 7630 6630
Manganese 271 250 251 262 228
Mercury 0.21 0.27 0.25 0.27 0.33
Nickel 19.2]J 38.5}J 18.5|J 17.0J 17.11J
Potassium 4240 3340(J 3890|J 3690 3050|J
Selenium 0.621U R 0.54(U 0.471U R
Silver 0.31{UJ 0.26|Ud 0.27|UJ 0.23|UJ 0.20{UJ
Sodium 25200 17100(J 20500 17500 14700
Thallium 1.7|UJ 2.4|1UJ 1.9]UJ 1.8|UJ 1.4|1UJ
Vanadium 47.3 53.6 417 39.9 36.1
Zinc 141|J 377 1711J 125(J 148|J

n:\dept\staffidvtable\n...erjuly1_2001\c1041ms.xis

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

R - Rejected

10/25/2004@9:53 AM; 1 of 4




Sediment TAL Metal Analysis By SW6010B/7471A (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number |DSY-SD-08-082604 DSY-SD-09-082604 DSY-SD-101-0006 DSY-SD-101-0612 DSY-SD-103-0006 DSY-SD-103-0612
Station Location DSY-SD-08-082604 DSY-SD-09-082604 DSY-SD-101-0006 DSY-SD-101-0612 DSY-SD-103-0006 DSY-8D-103-0612
Date Sampled 8/26/04 8/26/04 8/25/04 8/25/04 8/25/04 8/25/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1 1 1 1
Percent Solids 39.0 73.0 53.0 52.0 39.0 47.0
QC Identifier None None None None None None

Aluminum 12000 6050 11500 10400 10200 10400
Antimony 0.38|UJ 0.19{UJ 0.58{UJ 1.91UJ 0.48|UJ 0.85{UJ
Arsenic 11.0J 3.2(J 9.41J 8.21J 9.1|J 9.11J
Barium 37.5 7.2\J 36.9 34.5 36.2 22514
Beryllium 1.1 0.22 0.98 0.85 0.93 0.75
Cadmium 0.42{J 0.13[J 0.87|J 1.2|J 0.57|J 0.93|J
Calcium 81301J 3180|J 6690|J 9570(J 27500|J 7550|J
Chromium 41.3 13.1(J 41.4 47.3 40.1 56.1
Cobalt 7.4(J 4.4\ 8.4(J 7.8|J 6.8(J 7.8|J
Copper 51.9(J 18.3}J 55.9|J 66.8]J 85.9(J 218
Iron 24000 13900 21100 19600 22900 24400
Lead 46.5|J 29.1|J 40.7\J 49.0J 71.6|J 168|J
Magnesium 7730 2810 6600 6220 6840 5170
Manganese 256 102 313 299 225 206
Mercury 0.37 0.026|J 0.21 0.62 0.28 0.55
Nickel 17.9(J 12.6(J 20.3[J 24.3(J 20.8|J 24.51J
Potassium 3830 493|J 3250(d 2810(J 2910|J 2070(J
Selenium 0.50{U R R 0.35|U 0.43{U 0.41|R
Silver 0.25|WJ 0.12|UJ 0.42|J 0.50|J 0.22|UJ 0.64(J
Sodium 16400 3850 9470 9890 13200 34801J
Thallium 1.8|UJ R 1.91UJd 1.5|UJ 1.6/UJ 1.8/UJ
Vanadium 40.7 14.3 35.9 36.3 40.6 39.3
Zinc 129(J 67.9{J 1441J 178 200 401

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\deptistaffidvtable\n...erjuly1_2001\c1041ms.xls

R - Rejected

10/25/2004@9:53 AM; 2 of 4




Sediment TAL Metal Analysis By SW6010B/7471A (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number |DSY-SD-104-0006 DSY-SD-104-0612 DSY-SD-20-082604 DSY-SD-27-082604 DSY-SD-28-082504 DSY-SD-29-082604
Station Location DSY-SD-104-0006 DSY-SD-104-0612 DSY-SD-20-082604 DSY-SD-27-082604 DSY-SD-28-082504 DSY-SD-29-082604
Date Sampled 8/25/04 8/25/04 8/26/04 8/26/04 8/25/04 8/26/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1 1 1 1
Percent Solids 31.0 33.0 36.0 48.0 30.0 34.0
QC identifier None None None None None None

Aluminum 13700 15500 12500 10800 13400 13000
Antimony 0.42|UJ 0.43|UJ 0.37;UJ 2.8|UJ 0.48|UJ 0.411UJ
Arsenic 10.1|d 11.1d 11.0(J 13.2(J 11.8(J 12.3|J
Barium 41.2 48.1 40.6 31.2[J 39.0 48.2
Beryllium 1.2 1.4 1.1 0.71 1.2 1.0
Cadmium 0.55(J 0.68|J 0.54|J 0.921J 0.48(J 1.1(J
Calcium 14100(J 9130|J 8300|J 137000|J 9170(J 11000}J
Chromium 50.1 58.1 43.2 49.2|J 46.0 46.1(J
Cobalt 8.2(J 9.2\J 7.5(J 4.8|J 8.1|J 8.4|J
Copper 77.7(J 107]J 58.7|J 442 60.1{J 93.51J
fron 27600 30600 24400 23400 26700 30500
Lead 58.4(J 75.6(J 4794 138[J 51.3|J 113|J
Magnesium 9120 9670 8150 5040 9310 7820
Manganese 289 325 253 209 278 251
Mercury 0.27 0.39 0.23 0.31 0.17 0.27
Nickel 21.8\J 24.2|J 18.4|J 14.0(J 19.9(J 24.2\J
Potassium 4430 4730(J 3920 2370|J 4360 34201J
Selenium 0.57|U R 0.49{U 0.37|U R 0.54{U
Silver 0.28|UJ 0.29|UJ 0.24]UJ 0.18|UJ 0.32|UJ 0.27|UJ
Sodium 22400 20900 18800 13000 24300 20800
Thallium 2.1|1UJ 2.1|Ud 1.8{UJ R 1.710d 1.9|UJ
Vanadium 48.6 54.6 42.0 36.8 45,6 494
Zinc " 166|J 205|J 1581J 546(J 142(J 252

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

: n:\deptistaffidvtable\n...erjuly1_2001\c1041ms.xls

R - Rejected

10/25/2004@9:53 AM; 3 of 4




Sediment TAL Metal Analysis By SW6010B/7471A (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number

DSY-SD-31-082604

DSY-8D-DUP01-082504

DSY-SD-DUP02-082604

Station Location

DSY-SD-31-082604

DSY-SD-DUP01-082504

DSY-SD-DUP02-082604

Date Sampled 8/26/04 8/25/04 8/26/04
Date Extracted

Date Analyzed

Dilution Factor 1 1 1
Percent Solids 37.0 » 28.0 40.0
QC Identifier None Field Dup. DSY-SD-02-082504 Field Dup. DSY-SD-05-082604
Aluminum 12800 13200 10900
Antimony 0.37|UJ 0.51{UJ 0.33|UJ
Arsenic 10.9(J 11.0|J 10.6|J
Barium 35.2 40.0 30.7
Beryllium 1.2 1.2 1.0
Cadmium 0.53(J 0.43|J 0.42}J
Calcium 8330|J 10600{J 18800|J
Chromium 443 45.1 38.3
Cobalt 7.5\d 8.0(J 6.6|J
Copper 58.9(J 69.2|J 59.8|J
Iron 24800 25600 22200
Lead 47.9(J 50.8(J 46.2|J
Magnesium 8250 10700 7230
Manganese 264 268 236
Mercury 0.23 0.38 0.21
Nickel 18.3|J 20.3[J 16.2|J
Potassium 4000 4360 3520
Selenium 1.4|R 0.67|U 0.44|U
Silver 0.25|UJ 0.34|UJ 0.22|UJ
Sodium 18600 26700 16700
Thallium 2.0{UJ 1.8{UJ 1.5|UJ
Vanadium 42,9 47.0 37.0
Zinc 140(J 158|J 117|J

U- Not'detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\dept\staffidvtable\n...erjulyt_2001\c1041ms.xls

R - Rejected

10/25/2004@9:53 AM; 4 of 4



Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1041

EPA Sample Number DSY-SD-02-082504 DSY-SD-03-082604 DSY-SD-04-082604 DSY-SD-05-082604 DSY-SD-06-082504
Station Location DSY-SD-02-082504 DSY-SD-03-082604 DSY-SD-04-082604 DSY-SD-05-082604 DSY-SD-06-082504
Date Sampled 8/25/04 8/26/04 8/26/04 8/26/04 8/25/04
Date Extracted 9/3/2004 9/8/2004 9/8/2004 9/8/2004 9/3/2004
Date Analyzed

Dilution Factor 1 1 1 1 1
Percent Solids 30.0 37.0 35.0 38.0 42.0
QC Identifier Field Dup. DSY-SD-02-082504 None None Field Dup. DSY-SD-05-082604 None

Cadmium 0.00363|U 0.0071 0.0039 0.00277|U 0.0052
Chromium 0.1865 0.2052|U 0.4753|U 0.2660|U 0.1820
Copper 0.4488|J 0.5791}J 0.4783|UJ 0.5401|J 0.7510{J
Lead 0.1878 0.3544 0.2409 0.2140 0.2680
Mercury 0.000081 |UJ 0.000066 |UJ 0.000067|UJ 0.000062|UJ 0.000058|UJ
Nickel 0.0811|UJ 1.2860|UJ 0.4091|UJ 0.0780{UJ 0.3381|J
Zinc 1.2046|J 3.5622|J 2.4910|J 1.2877|J 2.2304J
Total Simultaneously Extractable Metals 2.0277 4.5028 2.7358 2.0418 3.7747
Acid Volatile Sulfide 0.1892|J 75.2023|J 11.4438|J 80.3209|J 6.5229|J
SEM/AVS Ratio 10.7172 0.0599 0.2391 0.0254 0.5787

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\deptistaffidvtable\n...1_2001\c1041avssemia.xis

R - Rejected

10/29/2004@12:53 PM; 1 of 4




Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1041

EPA Sample Number DSY-SD-08-082604 DSY-SD-09-082604 DSY-SD-101-0006 DSY-SD-101-0612 DSY-SD-103-0006 DSY-SD-103-0612
Station Location DSY-SD-08-082604 DSY-SD-09-082604 DSY-SD-101-0006 DSY-SD-101-0612 DSY-SD-103-0006 DSY-SD-103-0612

Date Sampled 8/26/04 8/26/04 8/25/04 8/25/04 8/25/04 8/25/04
Date Extracted 9/8/2004 9/8/2004 9/3/2004 9/3/2004 9/3/2004 9/3/2004
Date Analyzed

Dilution Factor 1 1 1 1 1 1
Percent Solids 39.0 73.0 53.0 52.0 39.0 47.0
QC Identifier None None None None None None

Cadmium 0.00276|U 0.0015 0.0060 0.0045 0.0034 0.0096
Chromium 0.1797|U 0.0534 0.1832 0.2811 0.2149 0.2838
Copper 0.4101{UJ 0.3631J 0.4020(J 0.1769|J 0.4125{J 0.1964|J -
Lead 0.1965 0.1259 0.1641 0.2582 0.3391 0.5016
Mercury 0.000062|UJ 0.000034 |UJ 0.000045]UJ 0.000047|UJ 0.000062|UJ 0.000052|UJ
Nickel 0.4177(UJ 1.1955|J 0.0746|J 0.0622UJ 0.1099|J 0.4483|J
Zinc 1.4462|J 0.5762|J 1.2674|J 1.8857J 2.0934\J 9.4661|J
Total Simultaneously Extractable Metals 1.6427 2.2607 2.0973 2.6064 3.1732 10.9058
Acid Volatile Sulfide 15.8906|J 1.2031 8.7213|J 17.0062|J 55.1061(J 52.0081(J
SEM/AVS Ratio 0.1034 1.8791 0.2405 0.1533 0.0576 0.2097

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\deptistaffidvtable\n...1_2001\c1041avssemia.xls

R - Rejected

10/29/2004@12:53 PM; 2 of 4




Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1041

DSY-SD-27-082604

DSY-SD-28-082504

DSY-8SD-29-082604

EPA Sample Number DSY-SD-104-0006 DSY-SD-104-0612 DSY-SD-20-082604

Station Location DSY-SD-104-0006 DSY-SD-104-0612 DSY-SD-20-082604 DSY-SD-27-082604 DSY-SD-28-082504 DSY-SD-29-082604

Date Sampied 8/25/04 8/25/04 8/26/04 8/26/04 8/25/04 8/26/04
Date Extracted 9/3/2004 9/3/2004 9/8/2004 9/8/2004 9/3/2004 9/8/2004
Date Analyzed

Dilution Factor 1 1 1 1 1 1
Percent Solids 31.0 33.0 36.0 48.0 30.0 34.0
QC Identifier None None None None None None

Cadmium 0.0511 0.00335{U 0.00286{U 0.0033 0.00366|U 0.0064
Chromium 0.2624 0.2376 0.2286(U 0.4708 0.1897 0.2102|U
Copper 2.9733|J 0.5068|J 0.5176|J 0.9555(J 0.4884)J 0.6664|J
Lead 0.2389 0.3107 0.2081 0.4534 0.2198 0.4281
Mercury 0.000079(UJ 0.000075{UJ 0.000064{UJ 0.000051{UJ 0.000082|UJ 0.000073{UJ
Nickel 3.2936|J 0.1248|J 0.8757{UJ 0.0968{UJ 0.0722|UJ 1.4396|UJ
Zinc 4.3403|J 1.9630|J 1.3452(J 9.1431|J 1.2696J 2.5860(J
Total Simultaneously Extractable Metals 11.1596 3.1429 2.0709 11.0261 2.1675 3.6869
Acid Volatile Sulfide 72.1943|J 51.9070(J 2.4862|J 21.9848/J 0.1117|J 70.1675(J
SEM/AVS Ratio 0.1546 0.0605 0.8330 0.5015 19.4047 0.0525

U - Nof detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\dept\staffidvtable\n...1_2001\c1041avssemia.xls

R - Rejected

10/29/2004@12:53 PM; 3 of 4




Aqueous Acid Volatile Sulfides/Simultaneously Extractable Metals Analysis by Draft EPA Method (umole/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1041

EPA Sample Number DSY-SD-31-082604 DSY-SD-DUP01-082504 DSY-SD-DUP02-082604

Station Location DSY-SD-31-082604 DSY-SD-DUP01-082504 DSY-SD-DUP02-082604

Date Sampled 8/26/04 8/25/04 8/26/04
Date Extracted 9/8/2004 9/3/2004 9/8/2004
Date Analyzed

Dilution Factor 1 1 1
Percent Solids 37.0 28.0 40.0
QC Identifier None Field Dup. DSY-SD-02-082504 Field Dup. DSY-SD-05-082604
Cadmium 0.00289|U 0.00394|U 0.00266|U
Chromium 0.1718|U 0.1882 0.1690|U
Copper 0.0535|UJ 0.4918|J 0.5274|J
Lead 0.1593 0.2134 0.1863
Mercury 0.000065 |UJ 0.000088|UJ 0.000060|UJ
Nickel R 0.0819{UJ 0.6757|UJ
Zinc 1.1674|J 1.3598|J 1.0436|J
Total Simultaneously Extractable Metals 1.3267 2.2532 1.7573
Acid Volatile Sulfide 0.5027|J 12.4186|J 33.9942J
SEM/AVS Ratio 2.6391 0.1814 0.0517

U - Nof detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\dept\staffidvtable\n...1_2001\c1041avssemia.xls

R - Rejected

10/29/2004@12:53 PM; 4 of 4



Sediment Total Organic Carbon Analysis by Lloyd Kahn Method (mg/kg)
Site: CTO 008, Former Robert E. Dereckior Shipyard
Case: DSY; SDG: C1041

EPA Sample Number

DSY-SD-02-082504

DSY-SD-03-082604

DSY-SD-04-082604

DSY-5D-05-082604

DSY-SD-06-082504

Station Location

D8Y-SD-02-082504

DSY-SD-03-082604

DSY-SD-04-082604

DSY-SD-05-082604

DSY-SD-06-082504

Date Sampled 8/25/04 8/26/04 8/26/04 8/26/04 8/25/04
Date Extracted

Date Analyzed 9/4/04 9/4/04 9/4/04 9/4/04 9/4/04
Dilution Factor 1 1 1 1 1
Percent Solids 30.0 37.0 35.0 38.0 42.0
QC Identifier Field Dup. DSY-SD-02-082504 None None Field Dup. DSY-SD-05-082604 None

Total Organic Carbon 31000 25000 26000 25000 22000

n:\depiistaffidvtable\n...erjuly1_2001\¢1041ms.xls

J - Quantitation approximate

10/21/2004@11:52 AM; 10f 4




Sediment Total Organic Carbon Analysis by Lloyd Kahn Method (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

DSY-SD-101-0612

D8Y-SD-103-0006

DSY-SD-103-0612

DSY-SD-104-0006

EPA Sample Number |DSY-SD-08-082604 DSY-SD-08-082604 DSY-SD-101-0006

Station Location DSY-SD-08-082604 DSY-SD-09-082604 DSY-SD-101-0006 DSY-SD-101-0612 DSY-SD-103-0006 DSY-SD-103-0612 DSY-SD-104-0006
Date Sampled 8/26/04 8/26/04 8/25/04 8/25/04 8/25/04 8/25/04 8/25/04
Date Extracted

Date Analyzed 9/4/04 9/4/04 9/4/04 9/4/04 9/4/04 9/4/04 9/4/04
Dilution Factor 1 1 1 1 1 1 1
Percent Solids 30.0 73.0 53.0 52.0 39.0 47.0 31.0
QC Identifier None None None None None None None

Total Organic Carbon 22000 4100 18000 17000 32000 22000 26000

n:\dept\staffidvtable\n...etjuly1_2001\c1041ms.xis

J - Quantitation approximate

10/21/2004@11:52 AM; 2 of 4




Sediment Total Organic Carbon Analysis by Lloyd Kahn Method (mg/kg)

Site: CTO 008, Former Robert E. Derecktor Shipyard

Case: DSY; SDG: C1041

EPA Sample Number

DSY-SD-104-0612

DSY-SD-20-082604

DSY-SD-27-082604

DSY-5D-28-082504

DSY-SD-29-082604

DSY-8SD-31-082604

Station Location

DSY-SD-104-0612

DSY-SD-20-082604

DSY-5D-27-082604

DSY-SD-28-082504

DSY-SD-29-082604

DSY-SD-31-082604

Date Sampled 8/25/04 8/26/04 8/26/04 8/25/04 8/26/04 8/26/04
Date Extracted

Date Analyzed 9/4/04 9/4/04 9/4/04 9/4/04 9/4/04 9/4/04
Dilution Factor 1 1 1 1 1 1
Percent Solids 33.0 36.0 48.0 30.0 34.0 37.0
QC Identifier None None None None None None

Total Organic Carbon 23000 18000 15000 24000 32000 28000

n:\depfistaffidvtable\n...erjuly1_2001\c1041ms.xis

J - Quantitation approximate

10/21/2004@11:52 AM; 3 of 4




Sediment Total Organic Carbon Analysis by Lloyd Kahn Method (mg/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number [DSY-SD-DUP01-082504 DSY-SD-DUP02-082604

Station Location DSY-SD-DUP01-082504 DSY-SD-DUP02-082604

Date Sampled 8/25/04 8/26/04
Date Extracted

Date Analyzed 9/4/04 9/4/04
Dilution Factor 1 1
Percent Solids 28.0 40.0
QC ldentifier Field Dup. DSY-SD-02-082504 Field Dup. DSY-SD-05-082604
Total Organic Carbon 26000 23000

E

n:\dept\staffidvtabie\n...erjuly1_2001\c1041ms.xis

J - Quantitation approximate

10/21/2004@11:52 AM; 4 of 4



TETRA TECH NUS, INC.
55 jonspin Road ¢ Wilmington, MA 01887-1020
Tel 978.658.7899 = Fax 978.658.7870 « www.tetratech.com

INTERNAL CORRESPONDENCE

C-NAVY-10-04-1770W

Date: October 21, 2004

To:

Steve Parker

From: Dan Wielandt

Subject:

Tier Il Organic Data Review, Project DSY, SDG C1041
Mitkem Corporation

CTO 008, Former Robert E. Derecktor Shipyard, Newport, Rhade Island

PCB Congeners:

c: File N1611-D-4.1

20/Sediments/ DSY-SD-02-082504, DSY-SD-03-082604, DSY-SD-04-082604,

DSY-8D-05-082604, DSY-SD-06-082504, DSY-SD-08-082604,
DSY-SD-09-082604, DSY-SD-101-0006, DSY-SD-101-0612,
DSY-SD-103-0006, DSY-SD-103-0612, DSY-SD-104-00086,
DSY-SD-104-0612, DSY-SD-20-082604, DSY-SD-27-082604,
DSY-8SD-28-082504, DSY-SD-29-082604, DSY-SD-31-082604,
DSY-SD-DUP01-082504, DSY-SD-DUP02-082604 .

(Field Duplicate Pairs DSY-SD-02-082504/ DSY-SD-DUPO1-
082504 and DSY-SD-05-082604/ DSY-SD-DUP02-082604)

A Tier |l data validation was performed by Tetra Tech NUS, inc. (TtNUS) on the polychlorinated
biphenyls (PCB) congener data from sediment samples collected at the Former Robert E. Derecktor
Shipyard site on August, 25 and 26, 2004. The sediment samples were analyzed for the NOAA list
of PCB congeners following the Method 1668A by high resolution gas chromatography/high
resolution mass speciroscopy (HRGC/HRMS). The PCB congener data validation was performed in
accordance with the method requirements and the Region | EPA-NE Data Validation Functional
Guidelines for Evaluating Environmental Analyses, December 1996.

The data were evaluated based on the following parameters:

* * * * *

*

e & © © o € @ © ¢ & » © @

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Preservation and Technical Hoiding Times

Initial and Continuing Calibrations

Window Defining Solution

Chromatographic Resolution

Instrument Sensitivity Check

Initial Precision & Recovery

Blanks

Internal & Clean-up Standards Recovery

Recovery Standard Areas

Matrix Spike/Matrix Spike Duplicate

Laboratory Control Sample/Laboratory Control Sample Duplicate
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* J Field Duplicates
® Target Compound ldentification
o Compound Quantitation and Reported Quantitation Limits
* e System Performance
* All criteria were met for this parameter.
Blanks

The positive PCB 8, PCB 18, PCB 44 and PCB 52 results in all sediment samples are qualified (EB)
due to possible field contamination detected in the rinsate and/or field blanks. The positive results
may be biased high or false positive.

Target Compound Identification

The laboratory qualified the results with a “Q" — estimated maximum possible concentration, when
the compound gualification did not meet the qualitative criteria to identify the congener such as: ion
ratios, retention time, and co-maximization criteria. The affected PCB congener results are qualified
(J) in the data summary tables. The bias is undetermined.

Compound Quantitation and Reported Quantitation Limits

The laboratory qualified the results with a “C” to indicate the coelution with an isomer. The affected
PCB congener results are qualified (J) in the data summary tables. The results may be biased high.

The positive PCB 66 congener result in sample DSY-SD-104-0612 is estimated (J) due to ion
suppression. The result may be biased low. ‘

The positive PCB 209 congener result in sample DSY-SD-03-082604 is estimated (J) because the
result exceeded the upper calibration range. The bias is undetermined.

System Performance

The data set was qualified due to field blank contamination, compound identification and isomer
coelution, ion suppression and a result exceeding the calibration range.

Tables: Data Summary Tables

Enclosures: ~ Data Validation Worksheets



Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

Sample Number 02-082504, C1041-07B 03-082604, C1041-12B 04-082604, C1041-17B 05-082604, C1041-14B 06-082504, C1041-108
Station Location DSY-SD-02-082504 DSY-SD-03-082604 DSY-SD-04-082604 DSY-8D-05-082604 DSY-SD-06-082504

Date Sampled 8/25/04 8/26/04 8/26/04 8/26/04 8/25/04
Date Extracted 9/17/2004 9/17/2004 9/17/2004 9/17/2004 9/17/2004
Date Analyzed 9/23/2004 9/23/2004 9/23/2004 9/23/2004 9/23/2004
Dilution Factor 1 1 5 1 5
Percent Solids 28.0 38.0 33.0 38.0 41.0

QC Identifier Field Dup. DSY-SD-02-082504 None None Field Dup. DSY-SD-05-082604 None

PCB 8 (BZ) 0.440|EB 0.260]EB 0.801|EB 0.376|EB 0.872[JEB
PCB 18 (BZ) 0.213|JEB 0.191|JEB 0.551|JEB 0.171|JEB 1.18|JEB
PCB 28 (BZ) 1.07{J 1.02|J 2.08|J 1.05(J 2.52{J
PCB 44 (BZ) 1.21{JEB 1.17|JEB 3.76|JEB 0.902|JEB 6.51|JEB
PCB 52 (BZ) 2.17|EB 1.96 EB 7.10|EB 1.24|EB 12.6|EB
PCB 66 (BZ) 2.01 2.25 4.90 1.99 8.13
PCB 101 (BZ) 5.87|J 7.90)J 11.6(J 4,23(J 34.2(J
PCB 105 (BZ) 1.79 2.89 3.62 1.21 10.7
PCB 118 (BZ) 5.31 7.41 12.2 417 285
PCB 128 (BZ) 1.54(J . 3.15J 2.741J 1.26|J 7.331J
PCB 138 (BZ) 10.3]J 24.3[J 16.0[J 9.67|J 459(J
PCB 153 (BZ) 10.2|J 22.2{J 14.2(J 10[J 37.2[J
PCB 170 (B2) 1.74 5.27 2.43 2.24 7.21

PCB 180 (BZ) 4.2(J 12.7(J 5.95|J 541 18.4|J
PCB 187 (BZ) 4.23 8.18 5.03 462 15
PCB 195 (BZ) 0.584 1.56 0.886 0.808 262
PCB 206 (BZ) 1.41 559 1.74 1.36 3.67

PCB 209 (BZ) 2.76 66.3]J 3.28]J 2.40 6.51

n:\deptistaffidviable\n...uly1_2001\c1041pcbes.xls

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

Sample Number

08-082604, C1041-16B

09-082604, C1041-11B

101-0006, C1041-01B

101-0612, C1041-02B

103-0006, C1041-03B

Station Location

DSY-SD-08-082604

DSY-SD-09-082604

DSY-SD-101-0006

DSY-SD-101-0612

DSY-8D-103-0006

Date Sampled 8/26/04 8/26/04 8/25/04 8/25/04 8/25/04
Date Extracted 9/17/2004 9/17/2004 9/17/2004 9/17/2004 9/17/2004
Date Analyzed 9/23/2004 9/23/2004 9/22/2004 9/22/2004 9/23/2004
Dilution Factor 1 1 5 5 10
Percent Solids 38.0 69.0 53.0 52.0 43.0

QC Identifier None None None None None

PCB 8 (BZ) 0.465|EB 0.0190{JEB 3.48|EB 2.48|EB 7.91|JEB
PCB 18 (BZ) 0.313|JEB 0.0169|JEB 5.86|JEB 4.65|JEB 7.39|JEB
PCB 28 (BZ) 1.311J 0.0892|J 15.11J 12.0|J 12.8|J
PCB 44 (BZ) 3.14/JEB 0.166|JEB 14.2\JEB 13.6|JEB 21.2|JEB
PCB 52 (BZ) 7.22\EB 0.243|EB 13.9/1EB 19.0|EB 40.3/EB
PCB 66 (BZ) 3.02 0.336 17.9 15.0 18.6
PCB 101 (BZ) 13.11J 1.10(J 13.1)J 24.6(J 55.8{J
PCB 105 (BZ) 417 0.611 3.76 7.29 20.9
PCB 118 (BZ) 1.1 1.31 10.4 19.2 50.9
PCB 128 (BZ) 2.4J 0.463|J 2.411J 4.32|J 9.27(J
PCB 138 (B2) 15.5(J 2.70]J 16.4[J 28.6J 54.1]J
PCB 153 (BZ) 13.5(J 1.90|J 15.1|J 23.5\J 40.4|J
PCB 170 (BZ) 2.09 0.545 2.85 4.43 6.94
PCB 180 (BZ) 4.2|J 1.21|d 7.78|J 11.1(J 16.31J
PCB 187 (BZ) 3.94 0.709 7.34 8.55 11.8

PCB 195 (BZ) 0.530 0.126 0.947(J 1.42 1.72|J
PCB 206 (BZ) 1.27 0.129 1.28 1.86 2.74

PCB 209 (BZ) 2.30 0.241 1.69 3.36 3.03

n:\dept\staffidvtable\n...uly1_2001\c1041pcbes.xis

u- Nof detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

Sample Number

103-0612, C1041-04B

104-0006, C1041-05B

104-0612, C1041-068B

20-082604, C1041-18B

27-082604, C1041-19B

Station Location

DSY-SD-103-0612

DSY-SD-104-0006

DSY-SD-104-0612

DSY-SD-20-082604

DSY-8D-27-082604

Date Sampled 8/25/04 8/25/04 8/25/04 8/26/04 8/26/04
Date Extracted 9/17/2004 9/17/2004 9/17/2004 9/17/2004 9/17/2004
Date Analyzed 9/23/2004 9/23/2004 9/23/2004 9/23/2004 9/24/2004
Dilution Factor 10 1 1 1 10
Percent Solids 45.0 30.0 38.0 37.0 46.0

QC identifier None None None None None

PCB 8 (BZ) 11.8|JEB 0.431{JEB 0.885/EB 0.696EB 1.85|JEB
PCB 18 (B2Z) 5.15/JEB 0.244|JEB 0.810|JEB 0.437|JEB 1.39|JEB
PCB 28 (BZ) 11.2|J 1.25(J 1.92|J 1.69(J 3.46J
PCB 44 (BZ) 17.9|JEB 1.67|JEB 4.00/JEB 3.47|JEB 15.6{JEB
PCB 52 (BZ) 32.0/EB 3.09/EB 6.62|EB 7.67 EB 38.2|EB
PCB 66 (BZ) 17.6 2.68 4,22 4.27 25.2
PCB 101 (BZ) 52.9/J 7.38[J 12.5(J 15.0(J 22714
PCB 105 (BZ) 20.1 2.37 3.41 4.38 110
PCB 118 (BZ) 46.9 7.07 9.76 12.8 293
PCB 128 (BZ) 9.81|J 1.84(J 2.51(J 2.84|J 65.4|J
PCB 138 (B2) 57.7\J 12.4(J 17.1(J 17.6(J 370(J
PCB 153 (BZ) 43.1(J 11.1]J 15.8|J 14.3]J 226|J
PCB 170 (BZ) 7.08 2.30 3.15 2.26 32.3
PCB 180 (BZ) 18.3(J 5.50|J 7.25|J 4.88(J 43.5(J
PCB 187 (BZ) 13.1 4.60 6.18 4.30 20.3
PCB 195 (BZ) 2.28 0.603 0.857 0.661 1.62|J
PCB 206 (B2) 3.94 1.58 1.56 1.41 17219
PCB 209 (BZ) 3.49 6.05 3.03 2.15 1.77|J

n:\dept\staff\dvtable\n...uly1_2001\c1041pcbes.xls

U - Not 'detected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

Sample Number

28-082504, C1041-09B

29-082604, C1041-13B

31-082604, C1041-20B

DUP01-082504, C1041-08B

DUP02-082604, C1041-15B

Station Location

DSY-5D-28-082504

DSY-SD-29-082604

DSY-SD-31-082604

DSY-SD-DUP01-082504

DSY-SD-DUP02-082604

Date Sampled 8/25/04 8/26/04 8/26/04 8/25/04 8/26/04
Date Extracted 9/17/2004 9/17/2004 9/17/2004 9/17/2004 9/17/2004
Date Analyzed 9/23/2004 9/23/2004 9/24/2004 9/23/2004 9/23/2004
Dilution Factor 1 5 1 1 1
Percent Solids 40.0 33.0 33.0 27.0 37.0

QC Identifier None None None Field Dup. DSY-SD-02-082504 Field Dup. DSY-SD-05-082604

PCB 8 (BZ) 0.228[EB 0.424]JEB 0.582]EB 0.416]JEB 0.354]JEB
PCB 18 (BZ) 0.231|JEB 0.233]JEB 0.346|JEB 0.229(JEB 0.171|JEB
PCB 28 (BZ) 1.47(J 1.16{J 1.48|J 1.09(J 1.081d4
PCB 44 (BZ) 1.80|JEB 1.74|JEB 1.93|JEB 1.07|JEB 0.97{JEB
PCB 52 (BZ) 1.76|EB 3.34|EB 3.67|EB 1.62|EB 1.43|EB
PCB 66 (BZ) 1.64 2.90 3.1 2.07 2.09
PCB 101 (BZ) 3.63|J 9.60(J 7.43|J 4.77|J 4.26(J
PCB 105 (BZ) 1.25 3.66 2.69 1.49 125

PCB 118 (BZ) 4.22 9.71 8.29 4.73 4.36
PCB 128 (BZ) 1.01|J 3.16|J 1.83]J 1.32[J 1.26J
PCB 138 (BZ) 6.86|J 21.9|J 11.2{J 9.41|J 9.44[J
PCB 153 (BZ) 7.25]J 19.8]J 9.84[J 9.08]J 9.57J
PCB 170 (BZ) 0.844 415 1.75 1.73 1.97
PCB 180 (BZ) 2.11(J 10.2|J 3.811J 4.11|J 442
PCB 187 (BZ) 2.40 9.28 3.32 4.21 4.02
PCB 195 (BZ) 0.228 1.43 0.486 0.585 0.628
PCB 206 (BZ) 1.33 7.85 1.27 1.45 1.38
PCB 209 (BZ) 1.66 94.3 2.17 3.49 230

n:\dept\staffidvtable\n...uly1_2001\c1041pchcs.xls

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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TETRA TECH NUS, INC.
55 Jonspin Road * Wilmington, MA 01887-1020
Tel 978.658.7899 « Fax 978.658.7870 » www.tetratech.com

INTERNAL CORRESPONDENCE

C-NAVY-10-04-1767W

Date: October 21, 2004

To: Steve Parker

From: Dan Wielandt a\r)

Subject:

Tier Il Organic Data Review, Project DSY, SDG C1043
Mitkem Corporation

CTO 008, Former Robert E. Derecktor Shipyard, Newport, Rhode Isiand

PAH:

c: File N1611-D-4.1

1/Field Blank/

10/Sediments/ DSY-SD-11-082604, DSY-SD-26-082604, DSY-SD-32-082604,

DSY-SD-CC01-082604, DSY-SD-CC02-082604, DSY-SD-
CHO01-082604, DSY-SD-CH02-09-082604, DSY-SD-DUPO3-
082604, DSY-SD-JPC01-082604, DSY-SD-JPC03-0008

(Field Duplicate Pair DSY-SD-JPC03-082604/
DSY-SD-DUP03-082604)

3/Rinstate Blanks/  DSY-SD-RB01-082504, DSY-SD-RB02-082604, DSY-

SD-RB03-082604

DSY-SD-FB01-082704

A Tier Il data validation was performed by Tetra Tech NUS, Inc. (TtNUS) on the polycyclic aromatic
hydrocarbons (PAHSs) data from sediment samples collected at the Former Robert E. Derecktor
Shipyard site on August, 25 and 26, 2004. The sediment samples were analyzed for PAHs following
the USEPA SW-846 Method 8270C by Selected lon Monitoring (SIM). The PAH data validation was
performed in accordance with the Region | EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses, December 1996. '

The data were evaluated based on the following parameters:

& @ © e @ @ @ ©6 o 6 & ©® o

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Preservation and Technical Holding Times

GC/MS Instrument Performance Check (Tuning)

Initial and Continuing Calibrations

Blanks

Surrogate Compounds

Internal Standards

Matrix Spike/Matrix Spike Duplicate

Laboratory Control Sample/Laboratory Control Sample Duplicate
Field Duplicates

Target Compound Identification :
Compound Quantitation and Reported Quantitation Limits
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* ® System Performance

* All criteria were met for this parameter.

Data Completeness

The laboratory was contacted on October 14, 2004 to request that the sample ID for field blank
DSY-8D-FB01-082704 be corrected. The laboratory submitied the correction.

The project manager requested that the sample id for sediment sample DSY-SD-36-082604 be
changed to DSY-SD-26-082604.

Initial and Continuing Calibrations

The following table summarizes the PAH compound that failed to meet the initial calibration (IC)
criterion of %RSD < 30: ‘

Action ' Affected
Samples

Compound (+) NDs

Dibenzo(a,h)anthracene J uJd All samples

Internal Standards

All sediment samples had low recoveries of the internal standards chrysene-di, and/or perylene- dy,.
These samples were not reanalyzed by the laboratory. The positive and hon-detected results for
the PAHs associated with these internal standards in the affected samples are estimated (J, UJ).
The results may be biased low or false negative.

Matrix Spike/Matrix Spike Duplicate

The following table summarizes the PAH matrix spiking recoveries that did not meet QC limits in the
matrix spike and matrix spike duplicate analysis of sample CH01-082604:

CHO01-082604

Compound MS MSD QC Action
%REC | %REC Limits
(+) ND
Pyrene 158 A5 — 135 J
Benzo(k)fluoranthene 155 45— 135 J
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Field Duplicates

The positive benzo(b)fluoranthene, benzo(k)fluoranthene, and benzo(g,h,iperylene results in the
field duplicate pair JPC03-082604/DUP03-082604 are estimated (J) due to poor field duplicate
precision. The bias is undetermined.

System Performarnice

The data set was qualified due to calibration variability, low internal standard recovery, high matrix
spike recovery, and poor field duplicate precision.

Tables: Data Summary Tables

Enclosures: Data Validation Worksheets



Sediment Low Concentration PAH (SIM) Analysis By 8270C (ug/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number 11-082604 26-082604 32-082604 CC01-082604 CC02-082604 CHO01-082604

Station Location DSY-SD-11-082604 DSY-SD-26-082604 DSY-SD-32-082604 DSY-SD-CC01-082604 DSY-SD-CC02-082604 DSY-SD-CH01-082604
Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted 9/2/2004 9/2/2004 9/2/2004 9/2/2004 9/2/2004 9/2/2004
Date Analyzed 9/29/2004 9/29/2004 9/29/2004 9/29/2004 9/29/2004 9/28/2004
Dilution Factor 1 1 1 1 1 1
Percent Solids 43.0 68.0 35.0 78.0 78.0 41.0
QC ldentifier None None None None None None

Naphthalene 15 4.8/U 13 74 4.2|U 9.3
2-Methylnaphthalene 11 4.8(U 9.4{U 42(U 4.2|U 8.0{U
Acenaphthylene 20 5.2 24 19 4.5 85
Acenaphthene 10 481U 10 5.8 4.2|U 11
Fluorene 22 8.2 22 11 4.2|U 21
Phenanthrene 160 40 110 130 29 160
Anthracene 70 21 53 59 8.8 85
Fluoranthene 220 120 280 560" 69 430
Pyrene 680 120 410 540|* 80 570|J
Benzo(a)anthracene 240 77 200 240 35 360
Chrysene 320 110 270 190 35 430
Benzo(b)fluoranthene 620|J 170(J 530(J 360(J 74|J 870(*
Benzo(k)fluoranthene 160|J 71|J 190|J 130}J 22|J 260|J
Benzo(a)pyrene 3201J 89J 250|J 270|J 42|J 470(J
Indeno(1,2,3-cd)pyrene 89|J 24\J 821J 77\Jd 13}d 130(J
Dibenzo(a,h)anthracene 28|J 8.0|J 22\J 19|J 4.2|UJ 55(d
Benzo(g,h,i)perylene 99|J 271J 100|J 751J 14|J 200(J

n:\dept\staffidvtable\n...ly1_2001\c1043pahsis.xis

U- Not'detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Sediment Low Concentration PAH (SIM) Analysis By 8270C (ug/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number CHO02-082604 DUP03-082604 JPC01-082604 JPC03-082604

Station Location DSY-SD-CH02-082604 DSY-SD-DUP03-082604 DSY-SD-JPC01-082604 DSY-SD-JPC03-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted 9/2/2004 9/2/2004 9/2/2004 9/2/2004
Date Analyzed 9/29/2004 9/28/2004 9/29/2004 9/29/2004
Dilution Factor 1 1 1 1
Percent Solids 70.0 75.0 75.0 76.0
QC ldentifier None Field Dup. DSY-SD-JPC03-082604 None Field Dup. DSY-SD-JPC03-082604
Naphthalene 4.71U 4.4|U 4.4|U 4.3|U
2-Methylnaphthalene 4.7\U 44U 4.4\U 4.31U
Acenaphthylene 8.0 4.4\U 5.6 4.3|U
Acenaphthene 4.7|U 441U 441U 4.3|U
Fluorene 4.7/U 4.4|U 44U 4.3|U
Phenanthrene 28 13 30 19
Anthracene 8.6 4.4|U 7.6 43U
Fluoranthene 63 32 73 47
Pyrene 85 34 81 53
Benzo(a)anthracene 39 14 33 23
Chrysene 58 20 40 30
Benzo(b)fluoranthene 110|J 36(J 83|J 611J
Benzo(k)fluoranthene 33}J 10|J 26|J 18|J
Benzo(a)pyrene 60|J 20|J 46|J 33|J
Indeno(1,2,3-cd)pyrene 18|J 6.5J 15|J 10/J
Dibenzo(a,h)anthracene 6.5(J 4.4/UJ 4.4\UJ 4.3|UJ
Benzo(g,h,i)perylene 25!J 6.6|J 16/J 11[J

n:\dept\staffidvtable\n...ly1_2001\c1043pahsis.xls

u- Not‘deteoted; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Aqueous Low Concentration PAH (SIM) Analysis By OLMO04.1B (ug/l)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number

FB01-082704

RB01-082504

RB02-082604

RB03-082604

Station Location

DSY-SD-FB01-082704

DSY-SD-RB01-082504

DSY-SD-RB02-082604

DSY-SD-RB03-082604

Date Sampled 8/27/04 8/25/04 8/26/04 8/26/04
Date Extracted 9/1/2004 9/1/2004 9/1/2004 9/1/2004
Date Analyzed 9/28/2004 9/28/2004 9/28/2004 9/28/2004
Dilution Factor 1 1 1 1
Percent Solids

QC Identifier Field Blank Rinsate Blank Rinsate Blank Rinsate Blank

Naphthalene 0.10(U 0.10/U 0.10|U 0.10(U
2-Methylnaphthalene 0.10|U 0.10|U 0.10{U 0.10(U
Acenaphthylene 0.10{U 0.10|U 0.10|U 0.10/U
Acenaphthene 0.10|U 0.10|U 0.10|U 0.10|U
Fiuorene 0.101U 0.10{U 0.10/U 0.10|U
Phenanthrene 0.10|U 0.10|U 0.10{U 0.10(U
Anthracene 0.10|U 0.10|U © 0.10|1U 0.10|U
Fluoranthene 0.10|U 0.10|U 0.10|U 0.10{U
Pyrene 0.10|U 0.10|U 0.10|U 0.10|U
Benzo(a)anthracene 0.10/U 0.10/U 0.10/U 0.10|U
Chrysene 0.10{U 0.10|U 0.10|U 0.10(U
Benzo(b)fluoranthene 0.10|U 0.10(U 0.10|U 0.10{U
Benzo(k)fluoranthene 0.10|U 0.10|U 0.10/U 0.10|U
Benzo(a)pyrene 0.10/U 0.10/U 0.10/U 0.10|U
Indeno(1,2,3-cd)pyrene 0.101U 0.10{U 0.10{U 0.10{U
Dibenzo(a,h)anthracene 0.10{UJ 0.10|UJ 0.10(UJ 0.10,UJ
Benzo(g,h,i)perylene 0.10{U 0.10|U 0.10|U 0.10{U

n:\dept\stafiidvtable\n...ly1_2001\c1043pahsia.xls

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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TETRA TECH NUS, INC.

55 Jonspin Road ¢ Wilmington, MA 01887-1020
Tel 978.658.7899 « Fax 978.658.7870 « www.tetratech.com

INTERNAL CORRESPONDENCE

C-NAVY-10-04-1768W

Date: October 21, 2004

To:  Steve Parker

From: Dan Wielandt %vb

Subject:

Tier Il Organic Data Review, Project DSY, SDG C1041
Mitkem Corporation

CTO 008, Former Robert E. Derecktor Shipyard, Newport, Rhode Island

PAH:

c: File N1611-D-4.1

20/Sediments/ DSY-SD-02-082504, DSY-SD-03-082604, DSY-SD-04-082604,

D8Y-SD-05-082604, DSY-SD-06-082504, DSY-SD-08-082604,
DSY-SD-09-082604, DSY-SD-101-0006, DSY-SD-101-0612,
DSY-SD-103-0006, DSY-SD-103-0612, DSY-SD-104-0006,
DSY-SD-104-0612, DSY-SD-20-082604, DSY-SD-27-082604,
DSY-8D-28-082504, DSY-SD-29-082604, DSY-SD-31-082604,
DSY-SD-DUPQ1-082504, DSY-SD-DUP02-082604 .

(Field Duplicate Pairs DSY-SD-02-082504/ DSY-SD-DUPOA1-
082504 and DSY-SD-05-082604/ DSY-SD-DUP02-082604)

A Tier Il data validation was performed by Tetra Tech NUS, Inc. (TtNUS) on the polycyclic aromatic
hydrocarbons (PAHs) data from sediment samples collected at the Former Robert E. Derecktor
Shipyard site on August, 25 and 26, 2004. The sediment samples were analyzed for PAHs following
the USEPA SW-846 Method 8270C by Selected lon Monitoring (SIM). The PAH data validation was
performed in accordance with the Region | EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses, December 1996.

The data were evaluated based on the following parameters:

e 8 © & ©® 9 5 © @ @& & © oo 2

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Preservation and Technical Holding Times

GC/MS Instrument Performance Check (Tuning)

Initial and Continuing Calibrations

Blanks

Surrogate Compounds

Internal Standards

Matrix Spike/Matrix Spike Duplicate

Laboratory Control Sample/Laboratory Control Sample Duplicate
Field Duplicates

Target Compound ldentification

Compound Quantitation and Reported Quantitation Limits
System Performance
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* All criteria were met for this parameter.

Preservation and Technical Holding Times

Several sediment samples, which had surrogate recoveries below the QC limits and low internal
standard recoveries, were re-extracted beyond the analytical extraction holding time. The results for
the following samples the results are estimated (J, UJ) due to exceeded analytical extraction holding
times: 08-0082604, 104-0612, and 20-082604. The results may be biased low or false negative.

Initial and Continuing Calibrations

The following table summarizes the PAH compounds that failed to meet the initial calibration (IC)
criterion of %RSD < 30 and continuing calibration (CC) criterion of %D < 25:

Action Affected
Samples
Compound (+) NDs
Dibenzo(a,h)anthracene J 03-082604, 08-082604, 20-082604, 27-082604,
29-082604, 31-082604, 104-0612
Phenanthrene J

Internal Standards

The following samples had low recoveries of the internal standard chrysene-d;» and/or perylene- dz:
02-082504, 04-082604, 05-082604, 09-082604, 28-082504, DUP01-082504, and DUP02-082604.
These samples were not reanalyzed by the laboratory. The positive and non-detected results in the
affected samples are estimated (J, UJ). The results may be biased low or false negative.

Matrix Spike/Matrix Spike Duplicate

The following tables summarize the PAH matrix spiking recoveries that did not meet QC limits in the
matrix spike and matrix spike duplicate analysis of sample 09-082604:

09-082604
Compound MS MSD QC Action
%REC | %REC Limits '
{+) ND
Fluoranthene 23 36 45 - 135
Pyrene 143 45 - 135 J
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Field Duplicates

The positive  acenaphthylene, phenanthrene, anthracene, fluoranthene, pyrene,
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo{k)fluoranthene, and benzo(a)pyrene
results in the field duplicate pair 05-082604/DUP02-082604 are estimated (J) due to poor field
duplicate precision. The bias is undetermined.

System Performance

Several samples were extracted outside of the extraction holding time due to low surrogate
recoveries and low internal standard recoveries. The results may be biased low or false negative.
The data set was also qualified due to calibration variability, low matrix spike recovery, and poor
field duplicate precision.

Tables: Data Summary Tables

Enclosures: Data Validation Worksheets



Sediment Low Concentration PAH (SIM) Analysis By 8270C (ug/kg)

Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number 02-082504 03-082604 04-082604 05-082604 06-082504

Station Location DSY-SD-02-082504 DSY-8SD-03-082604 DSY-SD-04-082604 DSY-SD-05-082604 DSY-SD-06-082504
Date Sampled 8/25/04 8/26/04 8/26/04 8/26/04 8/25/04
Date Extracted 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Date Analyzed 9/23/2004 9/27/2004 9/23/2004 9/23/2004 9/23/2004
Dilution Factor 1 4 1 1 1
Percent Solids 30.0 37.0 35.0 38.0 42.0
QC Identifier Field Dup. DSY-SD-02-082504 None None Field Dup. DSY-SD-05-082604 None

Naphthalene ' 11|U 41 94U 8.7|U 16
2-Methylnaphthalene 11|V 35 9.4\U - 8.7|U 15
Acenaphthylene 22 54 18 10(J 39
Acenaphthene 11|U 120 9.4/U 8.7|1U 25
Fluorene 15 140 11 8.7|U 31
Phenanthrene 61 1100 76 28(J 230
Anthracene 29 280 45 11J 62
Fluoranthene 120 1700 200 341J 260
Pyrene 360|J 1800 430(J 140(J 800
Benzo(a)anthracene 110}J 1000 150|J 47|J 240
Chrysene 130J 1100 1801J 56(J 220
Benzo(b)fluoranthene 260|J 1700 280|J 110(J 560
Benzo(k)fluoranthene 75|J 420 110(J 36|J 170
Benzo(a)pyrene 160[J 1000 150|J 78J 370
Indeno(1,2,3-cd)pyrene 731J 440 61(J 33(J 120
Dibenzo(a,h)anthracene 201J 140 181J 15|J 35
Benzo(g,h,i)perylene 84\J 460 65|J 35|J 170

n:\dept\stafiidvtable\n...ly1_2001\c1041pahsis.xls

u- Notldetected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis

10/13/2004@9:53 AM; 1 of 4




Sediment Low Concentration PAH (SIM) Analysis By 8270C (ug/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number 08-082604 09-082604 101-0006 101-0612 103-0006 103-0612 104-0006

Station Location DSY-8D-08-082604 DSY-SD-09-082604 DSY-SD-101-0006 DSY-SD-101-0612 DS8Y-SD-103-0006 DSY-8D-103-0612 DSY-SD-104-0006
Date Sampled 8/26/04 8/26/04 8/25/04 8/25/04 8/25/04 8/25/04 8/25/04
Date Extracted 9/25/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Date Analyzed 9/27/2004 9/23/2004 9/23/2004 9/23/2004 9/23/2004 9/23/2004 9/23/2004
Difution Factor 1 1 1 1 1 1 1
Percent Solids 39.0 73.0 53.0 52.0 39.0 47.0 31.0
QC ldentifier None None None None None None None

Naphthalene 8.5|UJ 4.5/U 10 12 8.5 48 11
2-Methylnaphthalene 8.5|UJ 4.5|U 9.6 9.5 8.5 28 11
Acenaphthylene 321J 4.5|U 44 63 33 89 18
Acenaphthene 8.5|UJ 4.5|U 8.0 9.8 10 170 11
Fluorene 12]J 45U 15 21 16 110 11
Phenanthrene 74J 23 100 150 84 500 63
Anthracene 42|J 8.9 54 93 82 470 30
Fluoranthene 200|J 471J 300 290 460 7300 130
Pyrene 270]J 71]J 670 2000 1500 6300 290
Benzo(a)anthracene 130(J 341J 230 340 500 2000 140
Chrysene 170|J 37|J 240 380 330 2100 140
Benzo(b)fluoranthene 300{J 71)J 420 740 560 2200 250
Benzo(k)fluoranthene 88|J 16]J 160 230 210 850 64
Benzo(a)pyrene 190!/J 48|J 270 420 360 1400 140
Indeno(1,2,3-cd)pyrene 771J 221J 110 150 130 380 64
Dibenzo(a,h)anthracene 20|J 9.5(J 31 43 43 120 20
Benzo(g,h,i)perylene 80|J 25|J 110 150 130 420 78

U- Not'detected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis

n:\dept\staff\dvtable\n...ly1_2001\c1041pahsis.xis
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Sediment Low Concentration PAH (SIM) Analysis By 8270C (ug/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number 104-0612 20-082604 27-082604 28-082504 29-082604 31-082604

Station Location DSY-SD-104-0612 DSY-SD-20-082604 DSY-SD-27-082604 DSY-SD-28-082504 DSY-8D-29-082604 DSY-SD-31-082604
Date Sampled 8/25/04 8/26/04 8/26/04 8/25/04 8/26/04 8/26/04
Date Extracted 9/25/2004 9/25/2004 8/31/2004 8/31/2004 8/31/2004 8/31/2004
Date Analyzed 9/27/2004 9/27/2004 9/27/2004 9/23/2004 9/27/2004 9/27/2004
Dilution Factor 1 1 1 1 4 1
Percent Solids 33.0 36.0 48.0 30.0 34.0 37.0
QC Identifier None None None None None None

Naphthalene 12]J 9.11UJ 10 12 39 8.8
2-Methylnaphthalene 10{UJ 9.1|1UJ 8.1 11U 39 8.8
Acenaphthylene 45|J 34|J 61 27 73 19
Acenaphthene 14|J 11J 15 11y 120 8.8
Fluorene 231J 191J 31 18 130 10
Phenanthrene 200J 150|J 190|J 87 1000 54
Anthracene 98|J 54|J 130 38 320 27
Fluoranthene 380|J 250|J 380 160 2000 130
Pyrene 620/J 350|J 480 350 2100 180
Benzo(a)anthracene 290|J 200|J 410 140 1200 91
Chrysene 330|J 2601J 560 180 1300 150
Benzo(b)fluoranthene 530(J 410|J 740|* 290|J 1400 200
Benzo(k)fluoranthene 200(J 140|J 320 110(J 630 63
Benzo(a)pyrene 320]J 230(J 530 220|J 1200 120
Indeno(1,2,3-cd)pyrene 120|J 86|J 160 85J 470 52
Dibenzo(a,h)anthracene 36|J 29(J 56|J 24|J 160 14
Benzo(g,h,i)perylene 140|J 93J 160 97|J 510 55

u- Not'detected; UJ - Detection limit approximate; J - Quantitation approximate;

n:\depftistaffidvtablen...ly1_2001\c1041pahsis.xls

* - From dilution analysis

10/13/2004@9:53 AM; 3 of 4




Sediment Low Concentration PAH (SIM) Analysis By 8270C (ug/kg)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1041

EPA Sample Number DUP01-082504 DUP02-082604

Station Location DSY-SD-DUP01-082504 DSY-SD-DUP02-082604

Date Sampled 8/25/04 8/26/04
Date Extracted 8/31/2004 8/31/2004
Date Analyzed 9/23/2004 9/23/2004
Dilution Factor 1 1
Percent Solids 28.0 40.0
QC Identifier Field Dup. DSY-SD-02-082504 Field Dup. DSY-SD-05-082604
Naphthalene ' 12{U 8.2{U
2-Methylnaphthalene 12|U 8.2|U
Acenaphthylene 30 19
Acenaphthene 121U 8.2|U
Fluorene 17 10
Phenanthrene 82 61
Anthracene 36 25
Fluoranthene 150 90
Pyrene 440|J 250|J
Benzo(a)anthracene 150|J 92(J
Chrysene 150|J 100|J
Benzo(b)fluoranthene 260|J 190|J
Benzo(k)fluoranthene 110{J 67/J
Benzo(a)pyrene 200|J 130|J
Indeno(1,2,3-cd)pyrene 81|J 52|J
Dibenzo(a,h)anthracene 231J 18}J
Benzo(g,h,i)perylene 86|J 54|J

n:\dept\staffidvtable\n...ly1_2001\c1041pahsis.xls

uU- Not‘detected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis
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TETRA TECH NUS, INC.
55 jonspin Road = Wilmington, MA 01887-1020
Tel 9786587899 « Fax 978.658.7870 » wwwi.tetratech.com

INTERNAL CORRESPONDENCE

C-NAVY-10-04-1769W

Date: QOctober 21, 2004 c: File N1611-D-4.1

:TOZ

Steve Parker

From: Dan Wieland%;)

Subject:

Tier Il Organic Data Review, Project DSY, SDG C1043
Mitkem Corporation

CTO 008, Former Robert E. Derecktor Shipyard, Newport, Rhode Island

PCB Congeners:
10/Sediments/ DSY-SD-11-082604, DSY-SD-26-082604, DSY-SD-32-082604,
DSY-SD-CC01-082604, DSY-SD-CC02-082504, DSY-SD-
CHO01-082604, DSY-SD-CH02-09-082604, DSY-SD-DUP03-
082604, DSY-SD-JPC01-082604, DSY-SD-JPC03-0006
(Field Duplicate Pair DSY-SD-JPC03-082604/
DSY-SD-DUP03-082604) '

3/Rinstate Blanks/  DSY-SD-RB01-082504, DSY—SD—RB()2~082604, DSY-
5D-RB03-082604

1/Field Blank/ DSY-SD-FB01-082704

A Tier Il data validation was performed by Tetra Tech NUS, Inc. (TINUS) on the polychlorinated
biphenyls (PCB) congener data from sediment samples collected at the Former Robert E. Derecktor
Shipyard site on August, 25 and 26, 2004. The sediment samples were analyzed for the NOAA fist
of PCB congeners following the Method 1668A by high resolution gas chromatography/high
resolution mass spectroscopy (HRGC/HRMS). The PCB congener data validation was performed in
accordance with the method requirements and the Region | EPA-NE Data Validation Functional
Guidelines for Evaluating Environmental Analyses, December 1996. )

The data were evaluated based on the following parameters:

* * * * *

NA
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Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Preservation and Technical Holding Times
Initial and Continuing Calibrations
Window Defining Solution
Chromatographic Resolution

Instrument Sensitivity Check

Initial Precision & Recovery

Blanks

Internal & Clean-up Standards Recovery
Recovery Standard Areas

Matrix Spike/Matrix Spike Duplicate
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* Laboratory Control Sample/Laboratory Control Sample Duplicate
Field Duplicates

Target Compound ldentification

Compound Quantitation and Reported Quantitation Limits
System Performance

*

® ©® & a9 »

%

All criteria were met for this parameter.

Data Compieteness

The project manager requested that the station location for sediment sample listed on the chain-of-
custody form, analyzed, and reported as DSY-SD-36-082604 be changed to DSY-SD-26-082604.
The new sample number DSY-SD-26-082604 will appear in the summary tables and in the data
base. :

Blanks

The positive PCB 8, PCB 18, PCB 28, PCB 44 and PCB 52 results in all sediment samples except
for DSY-SD-DUP03-082604 and DSY-SD-JPC03-082604 are qualified (EB) due to possible field
contamination detected in the rinsate and/or field blanks. The positive results may be biased high or
false positive.

Target Compound Identification

The laboratory qualified the results with a “Q” — estimated maximum possible concentration, when
the compound qualification did not meet the qualitative criteria to identify the congener such as: ion
ratios, retention time, and co-maximization criteria. The affected PCB congener results are qualified
(J) in the data summary tables. The bias is undetermined.

Compound Quantitation and Reported Quantitation Limits

The laboratory qualified the results with a “C” to indicate the coelution with an isomer. The affected -
PCB congener results are qualified (J) in the data summary tables. The results may be biased high.

System Performance

The data set was qualified due to field blank contamination, compound identification and isomer
coeilution..

Tables: " Data Summary Tables

Enclosures: Data Validation Worksheets



Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

Sample Number

11-082604, C1043-01B

26-082604, C1043-03B

32-082604, C1043-02B

CC01-082604, C1043-04B

CC02-082604, C1043-05B

Station Location

DSY-SD-11-082604

DSY-SD-26-082604

DSY-SD-32-082604

DSY-SD-CC01-082604

DSY-SD-CC02-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted 9/17/2004 9/17/2004 9/17/2004 9/17/2004 9/17/2004
Date Analyzed 9/24/2004 9/24/2004 9/24/2004 9/24/2004 9/24/2004
Dilution Factor 5 1 5 1 1
Percent Solids 44.0 70.0 33.0 79.0 71.0

QC Identifier None None None None None

PCB 8 (BZ) ' 1.68(EB 0.192|EB 0.483|JEB 0.0343|JEB 0.0341|JEB
PCB 18 (BZ) 1.57|JEB 0.135|JEB 0.165|JEB 0.00829(JEB 0.0108[JEB
PCB 28 (BZ) 3.94|JEB 0.38|JEB 1.21JEB 0.0747 |JEB 0.0624|JEB
PCB 44 (BZ) 8.1|JEB 1.65/JEB 1.4|JEB 0.0502|JEB 0.0441|JEB
PCB 52 (BZ) 16.5|EB 4.36 |EB 2.19|EB 0.0548|JEB 0.0492|EB
PCB 66 (BZ) 8.1 1.21 2.7 0.124 0.0913
PCB 101 (BZ) 24.6|J 6.46)J 4.8(J 0.196J 0.138[J
PCB 105 (B2) 8.93 2.46 1.7 0.0795 0.055
PCB 118 (BZ) 23.8 5.95 5.71 0.241 0.179
PCB 128 (BZ) 5.47J 1.29]J 1.45(J 0.0678[J 0.0462|J
PCB 138 (B2) 31.8\J 7.21(J 8.66J 0.506|J 0.3421J
PCB 153 (BZ) 25.2|J 4.88|J 8.18|J 0.524}J 0.372|J
PCB 170 (BZ) 5.03 0.717 1.56 0.112 0.0795
PCB 180 (BZ) 11.9(J 1.38|J 3.53|J 0.255J 0.184J
PCB 187 (BZ) 8.46 0.912 3.39 0.231 0.165
PCB 195 (BZ) 1.62 0.123|J | 0.409|J 0.0336 0.0267|J
PCB 206 (BZ) 2.64 0.321 1.32 0.134 0.109
PCB 209 (BZ) 3.34 0.44 1.99 0.221 0.171

n:\dept\staffidvtable\n...uly1_2001\c1043pcbes.xls

uU- Not'detected; UJ - Detection fimit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination

10/21/2004@12:55 PM; 1 of 3



Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

Sample Number CHO01-082604, C1043-09B CHO02-082604, C1043-10B DUP03-082604, C1043-08B JPC01-082604, C1043-068
Station Location DSY-SD-CH01-082604 DSY-SD-CH02-082604 DSY-SD-DUP03-082604 DSY-SD-JPC01-082604

Date Sampled 8/26/04 8/26/04 8/26/04 8/26/04
Date Extracted 9/17/2004 9/17/2004 9/17/2004 9/17/2004
Date Analyzed 9/24/2004 9/24/2004 9/24/2004 9/24/2004
Dilution Factor 1 1 5 1
Percent Solids 38.0 66.0 77.0 71.0

QC ldentifier None None Field Dup. DSY-SD-JPC03-082604 None

PCB 8 (BZ) 0.261|EB 0.0348|JEB 0.0571|U 0.0439|JEB
PCB 18 (BZ) 0.223|JEB 0.0141|JEB 0.016|U 0.00931 [JEB
PCB 28 (BZ) 1.56|JEB 0.0902JEB 0.0071|U 0.0743|JEB
PCB 44 (BZ) - 1.77|JEB 0.0782|JEB 0.0127|U 0.358|JEB
PCB 52 (BZ) 1.9/EB 0.114|EB 0.0135{U 0.931|EB
PCB 66 (BZ) 1.72 0.152 0.0196|J 0.285
PCB 101 (BZ) 418(J 0.284J 0.0359|J 1.2|J
PCB 105 (B2) 1.62 0.135 0.0129;J 0.417
PCB 118 (BZ) 52 0.372 0.0436|J 0.978
PCB 128 (BZ) 1.09(J 0.105(J 0.0106/U 0.252)J
PCB 138 (BZ) 7.32{J 0.639|J 0.0936|J 1.44\J
PCB 153 (BZ) 7.39|J 0.637J 0.100(J 1.13)J
PCB 170 (BZ) 0.882 0.0982 0.0105/U 0.165
PCB 180 (BZ) 2.24(J 0.257|J 0.0463{J 0.317|J
PCB 187 (BZ) 2.34 0.296 0.0462|J 0.277
PCB 195 (BZ) 0.215 0.0380 0.0109(U 0.0337(J
PCB 206 (BZ) 1.42 1.4 0.0099|U 0.107|J
PCB 209 (BZ) 1.78 0.785 0.0123|U 0.183

n:\depti\staffidvtable\n...ulyt_2001\c1043pcbcs.xls

u- Not‘detected; UJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Sediment PCB Congener Analysis By 1668A (ng/g)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

Sample Number JPC03-082604, C1043-07B

Station Location DSY-SD-JPC03-082604

Date Sampled 8/26/04
Date Extracted 9/17/2004
Date Analyzed 9/24/2004
Dilution Factor 5
Percent Solids 75.0
QC Identifier Field Dup. DSY-SD-JPC03-082604
PCB 8 (BZ) ' 0.123|U
PCB 18 (BZ) 0.03111U
PCB 28 (BZ) 0.0138|U
PCB 44 (BZ) 0.0312|U
PCB 52 (BZ) 0.0332|U
PCB 66 (BZ) 0.0412|J
PCB 101 (BZ) 0.0177|U
PCB 105 (B2) 0.01091U
PCB 118 (BZ) 0.0474|J
PCB 128 (BZ) 0.0181|U
PCB 138 (BZ) 0.0949|J
PCB 153 (BZ) 0.124|J
PCB 170 (BZ) 0.0155|U
PCB 180 (B2) 0.0563|J
PCB 187 (BZ) 0.0509J
PCB 195 (BZ) 0.0160|U
PCB 206 (BZ) 0.0145|U
PCB 209 (BZ) 0.0138/U

n:\dept\staffidvtable\n...uly1_2001\c1043pcbcs.xls

U - Not 'detected; UdJ - Detection limit approximate; J - Quantitation approximate;
* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination
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Agueous PCB Congener Analysis By 1668A (ng/l)
Site: CTO 008, Former Robert E. Derecktor Shipyard
Case: DSY; SDG: C1043

EPA Sample Number

FB01-082604, C1043-14A

RB01-082504, C1043-11A

RB02-082604, C1043-12A

RB03-082604, C1043-13A

Station Location

DSY-SD-FB01-082704

DSY-SD-RB01-082504

DSY-SD-RB02-082604

DSY-SD-RB03-082604

Date Sampled 8/27/04 8/25/04 8/26/04 8/26/04
Date Extracted 9/7/2004 9/7/2004 9/7/2004 9/7/2004
Date Analyzed 9/15/2004 9/15/2004 9/15/2004 9/15/2004
Dilution Factor 1 1 1 1
Percent Solids

QC Identifier Field Blank Rinsate Blank Rinsate Blank Rinsate Blank

PCB 8 (BZ) " 0.0596|U 0.0853J 0.0931|J 0.0637,J
PCB 18 (BZ) 0.0238(U 0.0190(U 0.0161(U 0.02231J
PCB 28 (BZ) 0.0268|J 0.0227|J 0.0213[J 0.0191|J
PCB 44 (BZ) 0.0145|U 0.0134|U 0.0103|U 0.0236|J
PCB 52 (BZ) 0.0264J 0.022{J 0.0151J 0.0154|J
PCB 66 (BZ) 0.0111{U 0.0102{U. 0.00785{U 0.006421U
PCB 101 (BZ) 0.0158{U 0.0133{U 0.0105{U 0.00817/U
PCB 105 (BZ) 0.00846|U 0.00714|U 0.00520|U 0.00449(U
PCB 118 (BZ) 0.00727|U 0.00626|U 0.00499|U 0.00380|U
PCB 128 (BZ) 0.0135|U 0.0120|U 0.00905]U 0.00728|U
PCB 138 (BZ) 0.0139;U 0.0123{U 0.00929|U 0.00747 (U
PCB 153 (BZ) 0.0122|U 0.0108(U 0.00816|U 0.00656 |U
PCB 170 (BZ) 0.0148|U 0.0133(U 0.00972|U 0.00789|U
PCB 180 (BZ) 0.0109|U 0.0108|U 0.00781|U 0.00664 (U
PCB 187 (BZ) 0.0148/U 0.0138{U 0.0101|U 0.00834 (U
PCB 195 (BZ) 0.0159{U 0.0149(U 0.0102|U 0.00886|U
PCB 206 (BZ) 0.0143(U 0.0113|U 0.00888|U 0.00715|U
PCB 209 (BZ) 0.0138|U 0.0139|U 0.00776|U 0.00680(U

n:\depfistaffidviable\n...uly1_2001\c1043pcbca.xls

u- Not‘detected; UJ - Detection limit approximate; J - Quantitation approximate;

* - From dilution analysis; R - Rejected; EB - Equipment Blank contamination

10/21/2004@12:58 PM; 1 of 1



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 1 OF 52

ISampIe Location DSY-JPC-01 DSY-JPC-02

Sample Number JPC-1-SUR  |JPC-1-SURa  [JPC-1-SURD  LIPC-1-SUR-D OD;\((S&D‘JPCM JPC-2SUR  [JPC2-SURa  IUPC-2-SURb  |JPC-2-SUR-D
IDate Sampled 10/19/1895 10/19/1995 10/19/1995 10/19/1995 8/26/2004 10/27/1995 10/27/1995 10/27/1895 10/27/1995
lac identifier

’ ISemivolatiIe Organic Analysis (UG/KG)

1,1-BIPHENYL 1.3451 NA NA NA NA NA NA NA NA

1-METHYLNAPHTHALENE 2.5806 J NA NA NA NA NA NA NA NA

1-METHYLPHENANTHRENE 9.4928 NA NA NA NA NA NA NA NA

2,3,5-TRIMETHYLNAPHTHALENE 1.4564 NA NA NA NA NA NA NA NA

2,6-DIMETHYLNAPHTHALENE 6.1762 NA NA NA NA NA NA NA NA

2-METHYLNAPHTHALENE 383 J NA NA NA NA NA NA NA NA

IACENAPHTHENE 1.4241 NA NA NA NA NA NA NA NA

IACENAPHTHYLENE 10,6569 NA NA NA NA NA NA NA NA

IANTHRACENE 21.2143 NA NA NA NA NA NA NA NA
IBENZO(AJANTHRACENE 45.0965 NA NA NA NA NA NA NA NA
lBENZO(A)PYRENE 62.8722 NA NA NA NA NA NA NA NA
lBENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA
lBENZO(B+K)FLUORANTHENE NA NA NA NA NA NA NA NA NA
IBENZO(E)PYRENE 53.1865 NA NA NA NA ~ NA NA NA NA
IBENZO(G,H,I)PERYLENE 37.278 NA NA NA NA NA NA NA NA
lBENZO(K)FLUORANTHENE 124.8111 NA NA NA NA NA NA NA NA
lCHRYSENE 49.9146 NA NA NA NA NA NA NA NA
lDIBENZO(A, H)ANTHRACENE 10.1029 NA NA NA NA NA NA NA NA
IFLUORANTHENE 99.2789 NA NA NA NA NA NA NA NA
lFLUORENE 4,5637 NA NA NA NA NA NA NA NA
lHIGH MOLECULAR WEIGHT PAHS 365,1931 NA NA NA NA NA NA NA NA
lINDENO(1,2,3-CD)PYRENE 34.5814 NA NA NA NA NA NA NA NA
lLOW MOLECULAR WEIGHT PAHS 90.8034 NA NA NA NA NA NA NA NA
INAPHTHALENE 5.4 NA NA NA NA NA NA NA NA
IPERYLENE 19.271 NA NA NA NA NA NA NA NA
lPHENANTHRENE 43.7144 NA NA NA NA NA NA NA NA
lPYRENE 97.9279 NA NA NA NA NA NA NA NA
JTOTAL PAHS 746 NA NA NA NA NA NA NA NA

Low Concentration PAH (SIM) Analysis

(UGIKG)

2-METHYLNAPHTHALENE NA NA NA NA 44 U NA NA NA NA

ACENAPHTHENE NA NA NA NA 44 U NA NA NA NA

ACENAPHTHYLENE NA NA NA NA 5.6 NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS

APPENDIX C2

MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 2 OF 52
Sample Location DSY-JPC-01 DSY-JPC-02
DSY-SD-JPCO1-

Sample Number JPC-1-SUR JPC-1-SURa JPC-1-SURb JPC-1-8UR-D 082604 JPC-2-SUR JPC-2-SURa JPC-2-SURb JPC-2-SUR-D
IDate Sampled 10/19/1995 10/19/1995 10/19/1995 10/19/1995 8/26/2004 10/27/1995 10/27/1995 10/27/1995 10/27/1995
lac Identifier
IANTHRACENE NA NA NA NA 7.6 NA NA NA NA
JBENZO(A)ANTHRACENE NA NA NA NA 33 NA NA NA NA
IBENZO(A)PYRENE NA NA NA NA 446 J NA NA NA NA
IBENZO(B)FLUORANTHENE NA NA NA NA 83 J NA NA NA NA
IBENZO(G H,)PERYLENE NA NA NA NA 16 J NA NA NA NA
IBENZO(K)FLUORANTHENE NA NA NA NA 26 J NA NA NA NA
ECHRYSENE NA NA NA NA 40 NA NA NA NA
JDIBENZO(A, HJANTHRACENE NA NA NA NA 44 UJ NA NA NA NA
JFLUORANTHENE NA NA NA NA 73 NA NA NA NA
JFLUORENE NA NA NA NA 44 U NA NA NA NA
JHIGH MOLECULAR WEIGHT PAHS NA NA NA NA 413 NA NA NA NA
INDENO(4,2,3-CD)PYRENE NA NA NA NA 15 J NA NA NA NA
JLOW MOLECULAR WEIGHT PAHS NA NA NA NA 43.2 NA NA NA NA
INAPHTHALENE NA NA NA NA 44 U NA NA NA NA
JPHENANTHRENE NA NA NA NA 30 NA NA NA NA
IPYRENE NA NA NA NA 81 NA NA NA NA

TOTAL PAH NA NA NA NA 456.2 NA NA NA NA
JPesticide/PCB Analysis (UG/KG)

2,4-DDE 0.5455 NA NA NA NA NA NA NA NA

4,4'-DDE 0.2882 NA NA NA NA NA NA NA NA

ALDRIN 0.10 NA NA NA NA NA NA NA NA
JHEXACHLOROBENZENE 0.080 NA NA NA NA NA NA| NA NA
IMIREX 0.10 NA NA NA NA NA NA NA NA
JPCB Analysis {(UG/KG)

2,2',5-TRICHLOROBIPHENYL NA NA NA NA 0.00931 JEB NA NA NA NA

2,4'-DICHLOROBIPHENYL NA NA NA NA 0.0439 JEB NA NA NA NA
jPCB-101 0.822 NA NA NA 12 J NA NA NA NA
JPcB-104 NA NA NA NA NA NA NA NA NA
fPcB-105 0.1837 NA NA NA 0.417 NA NA NA NA
fPce-118 0.5703 NA NA NA 0.978 NA NA NA NA
|PCB-126 NA NA NA NA NA NA NA NA NA
{PcB-128 0.2543 NA NA NA 0.252 J NA NA NA NA
fPcB-138 0.9656 NA NA NA 144 J NA NA NA NA
IPCB-153 0.9797 NA NA NA 113 J NA NA NA NA
fpcB-170 0.342 NA NA NA 0.165 NA NA NA NA
lPCB-18 0.1503 NA NA NA NA NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS

APPENDIX C2

MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 3 OF 52
|Sample Location DSY-JPC-01 DSY-JPC-02
D8Y-8D-JPCO1-

ISample Number JPC-1-SUR JPC-1-SURa JPC-1-SURDL JPC-1-SUR-D 082604 JPC-2-SUR JPC-2-SURa JPC-2-SURb JPC-2-SUR-D

Date Sampled 10/19/1995 10/19/1995 10/19/1995 10/19/1995 8/26/2004 10/27/1985 10/27/1995 10/27/1995 10/27/1995

QC Identifier
JPCB-180 0.5502 NA NA NA 0317 J NA NA NA NA
JPcB-187 0.4659 NA NA NA 0.277 NA NA NA NA
fPCB-188 NA NA NA NA NA NA NA NA NA
JPCB-195 0.2177 NA NA NA 0.0337 J NA NA NA NA
JPCB-201 NA NA NA NA NA NA NA NA NA
IPcB-208 0.7117 NA NA NA 0.107 J NA NA NA NA
IPCB-209 0.751 NA NA NA 0.183 NA NA NA NA
fPcB-28 0.3285 NA NA NA 0.0743 JEB NA NA NA NA
§PCB-29 NA NA NA NA NA NA NA NA NA
IpCB-44 0.6077 NA NA NA 0.358 JEB NA NA NA NA
IPcB-50 NA NA NA NA NA NA NA NA NA
IPcB-52 1.1141 NA NA NA 0.931 EB NA NA NA NA
§PCB-66 0.331 NA NA NA 0.285 NA NA NA NA
JPCB-8 0.055 NA NA NA NA NA NA NA NA
fecB-87 NA NA NA NA NA NA NA NA NA
JSUM OF PCB CONGENERS X 2 18.9124 NA NA NA 16.4 NA NA NA NA

TAL Metal Analysis (MG/KG)

ALUMINUM 27475 NA NA| 20423.25 4240 30460 NA NA 26535

ANTIMONY NA NA NA NA R NA NA NA NA
ARSENIC 2.61 NA NA 2.5 2.1 J 4.84 NA NA 5.66
IBARIUM NA NA NA NA 103 J NA NA NA NA
IBERYLLIUM NA NA NA NA 0.29 NA NA NA NA

CADMIUM 029 J NA NA 013 J 0.011 UJ 017 J NA NA 013 J

CALCIUM NA NA NA NA 1880 NA NA NA NA

CHROMIUM 36.5 NA NA 30.5 107 J 49.0 NA NA 43.75

COBALT NA NA NA NA 30 J NA NA NA NA

COPPER 7.0 NA NA 9.0 83 U 13.75 NA NA 17.25
JIRON 18091.5 NA NA] 16837.25 7800 18616.5 NA NA 19103.5
ILEAD 29.7 NA NA 28.3 1.3 J 53.2 NA NA 46.0
IMAGNESIUM NA NA NA NA 2460 NA NA NA NA
IMANGANESE 293.5 NA NA 253.5 98.6 284.25 NA NA 256
IMERCURY 0.2445 NA NA 0.13 0.014 J 0.106 NA NA 0.13
INICKEL 14.25 NA NA 11.25 62 J 14.0 NA NA 14,75
IPOTASSIUM NA NA NA NA 859 NA NA NA NA
JSELENIUM NA NA NA NA 022 U NA NA NA NA
ISILVER 0.1375 NA NA 0.0825 J 011 U 0.2625 NA NA 0.1625
fsobium NA NA NA NA 3590 NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS

APPENDIX C2

MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 4 OF 52
|Sample Location DSY-JPC-01 DSY-JPC-02

Sample Number JPC-1-SUR JPC-1-SURa JPC-1-SURb JPC-1-SUR-D g;\éa&dpcm" JPC-2-SUR JPC-2-SURa JPC-2-SURb JPC-2-SUR-D
JDate Sampled 10/19/1005 10/19/1905 10/19/1895 10/19/1995 8/26/2004 10/27/1995 10/27/1995 10/27/1995 10/27/1995

QC Identifier

THALLIUM NA NA NA NA 0.57 J NA NA NA NA

[VANADIUM NA NA NA NA 10.2 NA NA NA NA

ZINC 58.0 NA NA 36.25 330 J 79.25 NA NA 63.75

Acid Volatile Sulfides/Simultaneously

Extracted Metals Analysis (MG/KG)
fcADMmiUM NA NA NA NA 0.1300 B NA NA NA NA

CHROMIUM NA NA NA NA 2.600 NA NA NA NA

COPPER NA NA NA NA 3.400 * NA NA NA NA
JLEAD NA NA NA NA 8.000 NA NA NA NA
IMERCURY NA NA NA NA 0.002300 B NA NA NA NA
INICKEL NA NA NA NA 1.100 BE NA NA NA NA
ISULFIDE NA NA NA NA NA NA NA NA NA

ZINC NA NA NA NA 18.40 NA NA NA NA

Acid Volatile Sulfides/Simultaneously

Extracted Metals Analysis (UMOLE/G)

CADMIUM NA NA NA NA 0.001460 U NA NA NA NA
JCHROMIUM NA NA NA NA 0.05090 NA NA NA NA
IcorrER NA NA NA NA 0.05360 UJ NA NA NA NA
ILEAD NA NA NA NA 0.03880 NA NA NA NA
IMERCURY NA NA NA NA| 0.00003300 U NA NA NA NA
INICKEL NA NA NA NA 0.02789 UJ NA NA NA NA
ISEM/AVS RATIO -1.1934 0.3785 0.7268 NA 1.8959 0.1444 1.1926 0.8944 NA
ISULFIDE NA NA NA NA 0.1959 J NA NA NA NA

TOTAL SIMULTANEOUSLY EXTRACTED NA NA NA NA 0.3714 NA NA NA NA

METALS
Jzine NA NA NA NA 0.2817 J NA NA NA NA
Miscellaneous Analysis (UG/KG)

[DIBUTYLTIN 0.50 NA NA NA NA 0.50 NA NA NA
IMONOBUTYLTIN 0.50 NA NA NA NA 0.50 NA NA NA

TETRABUTYLTIN 0.50 NA NA NA NA 037 J NA NA NA

TRIBUTYLTIN 0.28 J NA NA NA NA 041 J NA NA NA

Total Organic Carbon Analysis (MG/KG)

CARBON NA NA NA NA 5400 NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 5 OF 52
ISampIe Location DSY-JPC-03 MCA-JCC-8-01 MCA-JCC-MD-01
ISample Number ggéaD-JPCO3— gg&tiDUPO& JCC-31 JCC-81d JCC-D1-8UR  |JCC-D1-SURd [JCC-M1 JCC-M1d JCC-D1-BOT |JCC-D1-BOTd
Date Sampled 8/26/2004 8/26/2004 8/29/1994 8/29/1994 8/29/1994 8/29/1994 8/29/1994 8/29/1994 6/1/1995 6/1/1995
QC Identifier FIELD DUP FIELD DUP
Isemivolatile Organic Analysis (UG/KG)
1,1-BIPHENYL NA NA 2.98 NA 0.781 NA 1.42 NA 0.2393 NA
1-METHYLNAPHTHALENE NA NA 2.38 NA 0.3 NA 0.3 NA 3255 U NA
1-METHYLPHENANTHRENE NA NA 5.51 NA 8,258 NA 10.4 NA 0.2126 NA
2,3,5-TRIMETHYLNAPHTHALENE NA NA 1.24 NA 0.7037 NA 1.02 NA 054 U NA
2,6-DIMETHYLNAPHTHALENE NA NA 8.38 NA 2.1089 NA 4,96 NA 3.6 NA
2-METHYLNAPHTHALENE NA NA 5.7 NA 1.63 NA 1.63 NA 53 U NA
ACENAPHTHENE NA NA 3.1 NA 0.958 NA 1.01 NA 0.398 NA
ACENAPHTHYLENE NA NA 4.62 NA 3.2244 NA 4.17 NA 0.77 U NA
ANTHRACENE NA NA 19.54 NA 6.27 NA 6.27 NA 0.4234 NA
IBENZO(A)ANTHRACENE NA NA 44.55 NA 10.43 NA 10.43 NA 0.4941 NA
IBENZO(A)PYRENE NA NA 33.66 NA 10.14 NA 10.14 NA 1.1865 NA
IBENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
JBENZO(B+K)FLUORANTHENE NA NA 64.81 NA! 70.6566 NA 19.95 NA 3.5037 NA
[BENZO(E)PYRENE NA NA 26.99 NA 9.92 NA 9.92 NA 1.4628 NA
IBENZO(G,H,))PERYLENE NA NA 62.33 NA 18.01 NA 16.01 NA 1.279 NA
IBENZO(K)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
ICHRYSENE NA NA 36.25 NA 10.24 NA 10.24 NA 0.6097 NA
IDIBENZO(A, H)ANTHRACENE NA NA 9.7 NA 0.76 NA 0.76 NA 0.0954 NA
JFLUORANTHENE NA NA 136.49 NA 43.2 NA 43.2 NA 2.6809 NA
JFLUORENE NA NA 3.54 NA 0.18 NA 0.18 NA 134 U NA
JHIGH MOLECULAR WEIGHT PAHS NA NA 350.64 NA 116.63 NA 116.63 NA 8.307 NA
JINDENO(1,2,3-CD)PYRENE NA NA 44.17 NA 8.41 NA 8.41 NA 0.9539 NA
JLOW MOLECULAR WEIGHT PAHS NA NA 82.13 NA| 27.4524 NA 28.45 NA 9.9683 NA
INAPHTHALENE NA NA 9.12 NA 1.92 NA 1.92 NA 0.3674 NA
JPERYLENE NA NA 19.87 NA 7.52 NA 7.52 NA| 16.6805 NA
IPHENANTHRENE NA NA 36.51 NA 13.27 NA 13.27 NA 1.3695 NA
¥PYRENE NA NA 129.99 NA 41.86 NA 41.86 NA 3.2604 NA
JToTAL PAHS NA NA 711.43 NAl 268.7505 NA 224,99 NA{ 50.0022 NA
L.ow Concentration PAH (SIM) Analysis
(UG/KG)
2-METHYLNAPHTHALENE 43 U 44 U NA NA NA NA NA NA NA NA
ACENAPHTHENE 43 U 44 U NA NA NA NA NA NA NA NA
ACENAPHTHYLENE 43 U 44 U NA NA NA NA NA NA NA NA
U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 6 OF 52

lSampIe Location DSY-JPC-03 MCA-JCC-S-01 MCA-JCC-MD-01

Sample Number ODSSZTS-OS“D_JPCOS" SESSZEEZD—DUPO& JCC-81 JCC-81d JCC-D1-SUR  [JCC-D1-SURd [JCC-M1 JCC-M1d JCC-D1-BOT  [JCC-D1-BOTd
Ipate Sampled 8/26/2004 8/26/2004 8/29/1994 8/29/1994 8/29/1994 8/29/1994 8/29/1994 8/29/1994 6/1/1995 6/1/1995

QC Identifier FIELD DUP FIELD DUP

ANTHRACENE 43 U 44 U NA NA NA NA NA NA NA NA
IBENZO(AJANTHRACENE 23 14 NA NA NA NA NA NA NA NA
IBENZO(A)PYRENE 33 J 20 J NA NA NA NA NA NA NA NA
IBENZO(B)FLUORANTHENE 61 J 36 J NA NA NA NA NA NA NA NA
IBENZO(G,H,1)PERYLENE 11 J 66 J NA NA NA NA NA NA NA NA
IBENZO(K)FLUORANTHENE 18 J 10 J NA NA NA NA NA NA NA NA
JCHRYSENE 30 20 NA NA NA NA NA NA NA NA
IDIBENZO(A HJANTHRACENE 43 UJ 4.4 UJ NA NA NA NA NA NA NA NA
JFLUORANTHENE 47 32 NA NA NA NA NA NA NA NA
JFLUORENE 43 U 44 U NA NA NA NA NA NA NA NA
JHIGH MOLECULAR WEIGHT PAHS 286 179.1 NA NA NA NA NA NA NA NA
IINDENO(1,2,3-CD)PYRENE 0 J 65 J NA NA NA NA NA NA NA NA
JLOW MOLECULAR WEIGHT PAHS 19 13 NA NA NA NA NA NA NA NA
INAPHTHALENE 43 U 44 U NA NA NA NA NA NA NA NA
JPHENANTHRENE 19 13 NA NA NA NA NA NA NA NA
IPYRENE 53 34 NA NA NA NA NA NA NA NA

TOTAL PAH 305 192.1 NA NA NA NA NA NA NA NA
JPesticide/PCB Analysis (UG/KG)

2,4-DDE NA NA 0.355 NA 0.245 NA 0.709 NA 0.00 NA

4,4-DDE NA NA 0.721 NA 0.479 NA 0.384 NA 0.025 U NA
ALDRIN NA NA 0.10 U NA 0.10 U NA 0.00 U NA 0.00 NA
JHEXACHLOROBENZENE NA NA 0.080 U NA 0.338 NA 0.080 U NA 0.080 U NA
IMIREX NA NA 010 U NA 0.10 U NA 0.10 NA 0.10 U NA
JPCB Analysis (UG/KG)

2,2',5-TRICHLOROBIPHENYL 0.0311 U 0.016 U NA NA NA NA NA NA NA NA

2,4'-DICHLOROBIPHENYL 0.123 U 0.0571 U NA NA NA NA NA NA NA NA
JPCB-101 0.0177 U 0.0359 J 0.442 NA 0.323 NA 0.104 NA 0.323 NA
fPCB-104 NA NA 0.0826 NA 0.2049 NA 0.050 U NA 0.050 B NA
IPcB-105 0.0109 U 0.0129 J 0.357 NA 0.0992 NA 0.035 U NA 0.035 U NA
JPcB-118 0.0474 J 0.0438 J 0.68 NA 0.552 NA 015 U NA 0.1189 NA
fPcB-126 NA NA 0020 U NA 0.020 U NA 0.020 U NA 0.0606 NA
frcB-128 00181 U 0.0106 U 0.193 NA 0.0716 NA 0.035 U NA 0.0798 NA
IPCB-1 38 0.0949 J 0.0936 J 1.162 NA 0.483 NA 0.235 NA 0.13 NA
IPCB-153 0.124  J 010 J 1.211 NA 0.67 NA 0.216 NA 0.1727 NA
frcB-170 00155 U 00106 U 0.556 NA 0.465 NA 1.863 NA 0.035 U NA
fecB-18 NA NA 0.015 U NA 0.18 NA 0.015 U NA 0.015 U NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 7 OF 52

Isam ple Location DSY-JPC-03 MCA-JCC-S-01 MCA-JCC-MD-01

Sample Number S;TS@D“JPC%' 5;\;@0@@03- JCcc-s1 Jcc-s1d JCC-D1-SUR  [JCC-D1-SURd |JCC-M1 JCC-M1d Jcc-D1-BOT  |Jcc-D1-BOTd
{Date Sampled 8/26/2004 8/26/2004 8/29/1994 8/29/1994 8/29/1994 8/29/1904 8/29/1994 8/29/1994 6/1/1995 6/1/1995

QC ldentifier FIELD DUP FIELD DUP
§PCB-180 0.0563 J 0.0463 J 0.882 NA 0.577 NA 0.696 NA 0.0825 NA
IPCB—1 87 0.0509 J 0.0462 J 0.402 NA 0.124 NA 0.531 NA 0.0575 NA
IPCB-1 88 NA NA 0.0866 NA 0025 U NA 0.025 U NA 0.0685 NA
IPCB-1 95 0.016 U 0.0109 U 0.367 NA 0.227 NA 0.208 NA 0.020 U NA
IPCB-201 NA NA 0.010 U NA 0.234 NA 0.0521 NA 0.010 B NA
IPCB-206 0.0145 U 0.0099 U 0.595 NA 0.374 NA 0.188 NA 0.015 U NA
IPCB-ZOQ 0.0138 U 0.0123 U 0.294 NA 0.161 NA 0.117 NA 0.0577 NA
lPCB—2B 0.0138 U 0.0071 U 0.0050 U NA 0.0766 NA 0.0050 U NA 0.0050 U NA
IPCB-29 NA NA 0.050 U NA 0.050 U NA 0.050 U NA 0.050 B NA
IPCB—44 0.0312 U 0.0127 U 0.0681 NA 0.0863 NA 0.030 U NA 0.030 U NA
IPCB-SO NA NA 0.035 U NA 0.035 U NA 0.035 U NA 0035 B NA
IPCB-52 0.0332 U 00135 U 0.33 NA 0.164 NA 0.115 U NA 0115 U NA
|PCB-66 0.0412 J 0.0196  J 0.545 NA 0.529 NA 0.153 NA 0.1119 NA
lPCB—8 NA NA 0.484 NA 0.0759 NA 0.055 U NA 0.055 U NA
fpCB-87 NA NA 0.155 NA 0.103 NA 010 U NA 0.0834 NA

SUM OF PCB CONGENERS X 2 0.829 0.796 23.5386 NA}  15.3836 NA 10.8382 NA 4.3774 NA

TAL Metal Analysis (MG/KG)

ALUMINUM 3440 3400 45200 NA 45100 NA 45100 NA 22108 NA

ANTIMONY 0.18 UJ 0.18 UJ NA NA NA NA NA NA NA NA

IARSENIC 11 J 1.2 065 J NA 2.01 NA 065 J NA 065 J NA
IBARIUM 65 J 76 J NA NA NA NA NA NA NA NA
[BERYLLIUM 0.18 0.18 NA NA NA NA NA NA NA NA

CADMIUM 0.012 W 0.012 UJ 0.65 J NA 065 J NA 065 J NA 0.65 J NA

CALCIUM 559 483 NA NA NA NA NA NA NA NA

CHROMIUM 68 J 69 J 38.148 NA 27.7 NA 31.011 NA 31.25 NA

COBALT 21 J 21 J NA NA NA NA NA NA NA NA

COPPER 4.2 UJ 3.9 UJ 7.518 NA 1875 J NA 1.875 J NA 1.875 J NA
JIRON 6110 6050 28400 NA 21200 NA 30600 NA| 21466.75 NA
lLEAD 4.4 J 4.3 J| 28.4024 NA| 23.1756 NA[ 23.1756 NA 16.6 NA
lMAGNESIUM 1940 1940 NA NA NA NA NA NA NA NA
lMANGANESE 68.0 65.9 861.86 NA 625.07 NA 1018.4 NA 372.5 NA
IMERCURY 0.022 0.0089 J 0.10 J NA 0.10 J NA 010 J NA 0.015 J NA
|NICKEL 47 J 48 J 16.6548 NA| 10.5675 NA 14.0248 NA 12.75 NA
|POTASSI UM 480 495 NA NA NA NA NA NA NA NA
¥SELENIUM 025 U 024 U NA NA NA NA NA NA NA NA

SILVER 012 U 012 U 0.065 J NA 0.15 NA 0.3314 NA 0.065 J NA

SODIUM 2870 3150 NA NA NA NA NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 8 OF 52
Sample Location DSY-JPC-03 MCA-JCC-S-01 MCA-JCC-MD-01
Sample Number DSY-SD-JPCO3- |DSY-SD-DUPOS- | s 4 Jeo-s1d JCC-D1-SUR  |JCC-D1-SURd [JCC-M1 Jee-mid JCC-D1-BOT  [JCC-D1-BOTd
| 082604 082604
IDate Sampled 8/26/2004 8/26/2004 8/29/1994 8/29/1994 8/29/1994 8/29/1924 8/29/1994 8/29/1994 6/1/1995 6/1/1995
Jac identifier FIELD DUP FIELD DUP
THALLIUM 0.43 J 035 J NA NA NA NA NA NA NA NA
[VANADIUM 6.3 6.3 NA NA NA NA NA NA NA NA
ZINC 18.8 185 J 62.467 NA 45.721 NA 45721 NA 42.0 NA
Acid Volatile Sulfides/Simultaneously
JExtracted Metals Analysis (MG/KG)
CADMIUM 0.08500 B 0.07100 B NA NA NA NA NA NA NA NA
CHROMIUM 1.200 1.100 NA NA NA NA NA NA NA NA
COPPER 1,200 * 1.100 * NA NA NA NA NA NA NA NA
JLEAD 2.900 2.700 NA NA NA NA NA NA NA NA
|MERCURY 0.001500 U 0.001600 U NA NA NA NA NA NA NA NA
INICKEL 0.8000 BE 0.5500 BE NA NA NA NA NA NA NA NA
SULFIDE NA NA NA NA NA NA NA NA NA NA
ZINC 7.400 6.800 NA NA NA NA NA NA NA NA
Acid Volatile Sulfides/Simultaneously
JExtracted Metals Analysis (UMOLE/G}
CADMIUM 0.001410 U 0.001460 U NA NA NA NA NA NA NA NA
CHROMIUM 0.02280 0.02180 NA NA NA NA NA NA NA NA
JCOPPER 0.01870 UJ 0.01730 UJ NA NA NA NA NA NA NA NA
|LEAD 0.01400 0.01300 NA NA NA NA NA NA NA NA
|MERCURY 0.00003200 U| 0.00003300 U NA NA NA NA NA NA NA NA
lN!CKEL 0.02702 UJ 0.02795 UJ NA NA NA NA NA NA NA NA
ISEM/AVS RATIO 0.2000 2.5401 -5.5925 3.0425 1.8905 2.1505 1.289 1.849 0.3618 0.4118
ISULF!DE 07471 J 0.05480 J NA NA NA NA NA NA NA NA
IIACI’ETT/ZLL SIMULTANEQUSLY BXTRACTED 0.1494 0.1392 NA NA NA NA NA NA NA NA
lZI NC 01126 J 0.1044 J NA NA NA NA NA NA NA NA
[Miscelianeous Analysis (UG/KG)
|DIBUTYLTIN NA NA 2.3 NA 050 U NA 050 U NA NA NA
FMONOBUTYLTIN NA NA 050 U NA 050 U NA 0.16 NA NA NA
TETRABUTYLTIN NA NA 050 U NA 050 U NA 050 U NA NA NA
TRIBUTYLTIN NA NA 4.8 NA 050 U NA 050 U NA NA NA
Total Organic Carbon Analysis (MG/KG})
CARBON 3100 4800 NA NA NA NA NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
wW5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 9 OF 52

Sample Location MCA-JCC-MD-01 cont. DS8Y-JCC-02 DSY-CHC-01 DSY-CHC-02 DSY-01 DSY-02
ISample Number JCC-DI-MID  |yccDi-mind gf;sz\giD CCO1 SBSZYG;D CC02 0D882\€(SOS4D CHO1 E;E;D CHO2 DSY-1 DSY-2 (E))ssz\gosctD 02 S{f‘z\(s(iD DUPO1
Ioate Sampled 6/1/1995 6/1/1995 8/26/2004 8/26/2004 8/26/2004 8/26/2004 11/3/1993 11/3/1983 8/25/2004 8/25/2004

QC Identifier FIELD DUP FIELD DUP
hSemivolaﬁle Organic Analysis (UG/KG)

1,1-BIPHENYL 0.00 NA NA NA NA NA 5.01 12.81 NA NA

1-METHYLNAPHTHALENE 38.42 NA NA NA NA NA 6.84 0.5 NA NA

1-METHYLPHENANTHRENE 995 NA NA NA NA NA 27.68 367.9 NA NA

2,3,5-TRIMETHYLNAPHTHALENE 116 NA NA NA NA NA 2.36 10.1 NA NA

2,6-DIMETHYLNAPHTHALENE 171 NA NA NA NA NA 6.56 7.55 NA NA

2-METHYLNAPHTHALENE 30.53 NA NA ~ NA NA NA 0.00 2.47 NA NA

ACENAPHTHENE 109 NA NA NA NA NA 18.26 63.47 NA NA

ACENAPHTHYLENE 296 NA NA NA NA NA 58.86 426.7 NA NA

ANTHRACENE 2370 NA NA NA NA NA 200.62 1330 NA NA
IBENZO(AJANTHRACENE 3420 NA NA NA NA NA 165.97 7380 NA NA
IBENZO(A)PYRENE 3000 NA NA NA NA NA 163.83 3320 NA NA
|BENZO(B)FLUORANTHENE NA NA NA NA NA NA 357.91 10100 NA NA
IBENZO(B+K)FLUORANTHENE 4740 NA NA NA NA NA NA NA NA NA
IBENZO(E)PYRENE 1700 NA NA NA NA NA 272.63 5140 NA NA
[BENZO(G,H,|)PERYLENE 1570 NA NA NA NA NA 97.41 2070 NA NA
IBENZO(K)FLUORANTHENE NA NA NA NA NA NA 223.5 2070 NA NA
ICHRYSENE 2650 NA NA NA NA NA 405.57 4980 NA NA
IDIBENZO(A H)ANTHRACENE 283 NA NA NA NA NA 21.2 784.3 NA NA
IFLUORANTHENE 8190 NA NA NA NA NA 1050 12000 NA NA
JFLUORENE 597 NA NA NA NA NA 42,73 438.65 NA NA
JHIGH MOLECULAR WEIGHT PAHS 24703 NA NA NA NA NA}  4013.39 63994.3 NA NA
FINDENO(1,2,3-CD)PYRENE 1550 NA NA NA NA NA 99.85 1720 NA NA
JLOW MOLECULAR WEIGHT PAHS 8020.53 NA NA NA NA NA 369.19 2662,12 NA NA
INAPHTHALENE 328 NA NA NA NA NA 0.27 1.97 NA NA
IPERYLENE 994 NA NA NA NA NA 57.17 1050 NA NA
FPHENANTHRENE 4290 NA NA NA NA NA 304.79 3990 NA NA
IPYRENE 7160 NA NA NA NA NA 793.56 9390 NA NA
JTOTAL PAHS 44598.95 NA NA NA NA NA] 4382.58 86656.42 NA NA

Low Concentration PAH (SIM) Analysis

(UG/KG)

2-METHYLNAPHTHALENE NA NA 42 U 42 U 80 U 47 U NA NA 11 U 12 U

IACENAPHTHENE NA NA 5.8 42 U 11 47 U NA NA 11 U 2 U

ACENAPHTHYjLiENE NA NA 19 4.5 85 8.0 NA NA 22 ] 30

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 10 OF 52

Sample Location MCA-JCC-MD-01 cont. DSY-JCC-02 DSY-CHC-01 DSY-CHC-02 DSY-01 DSY-02

Sample Number JCC-DIMID  JCCDI-MIDA |oXSD-CO0T |DSHeR-CC02- DOV SD-CHOT- DSV SD-CHO2- gy DSY-2 S 2 (DS T SD-DUPO!
{Date Sampled 6/1/1995 6/1/1995 8/26/2004 8/26/2004 8/26/2004 8/26/2004 11/3/1993 11/3/1993 8/25/2004 8/25/2004

QC Identifier FIELD DUP FIELD DUP

ANTHRACENE NA NA 59 8.8 85 8.6 NA NA 29 36

BENZO(A)ANTHRACENE NA NA 240 35 360 39 NA NA 110 J 150 J
IBENZO{A)PYRENE NA NA 270 J 42 J 470 J 60 J NA NA 160 J 200 J
lBENZO(B)FLUORANTHENE NA NA 360 J 74 J 870 * 110 J NA NA 260 J 260 J
lBENZO(G, H, )PERYLENE NA NA 75 J 14 J 200 J 25 J NA NA 84 J 86 J
IBENZO(K)FLUORANTHENE NA NA 130 J 22 J 260 J 33 J NA NA 75 J 110 J
ICHRYSENE NA NA 190 35 430 58 NA NA 130 J 150 J
IDlBENZO(A, H)ANTHRACENE NA NA 19 J 4.2 UJ 55 J 6.5 J NA NA 20 J 23 J
JFLUORANTHENE NA NA 560 * 69 430 63 NA NA 120 150

FLUORENE NA NA 11 42 U 21 47 U NA NA 15 17

HIGH MOLECULAR WEIGHT PAHS NA NA 2461 384 3775 497.5 NA NA 1392 1650
JINDENO(1,2,3-CD)PYRENE NA NA 77 J 13 J 130 J 18 J NA NA 73 J 81 J
lLOW MOLECULAR WEIGHT PAHS NA NA 231.9 42.3 371.3 44.6 NA NA 127 165
INAPHTHALENE NA NA 7.1 42 U 9.3 47 U NA NA 11 U 12 U
[PHENANTHRENE NA NA 130 29 160 28 NA NA 61 82

PYRENE NA NA 540 * 80 570 J 85 NA NA 360 J 440 J

TOTAL PAH NA NA 2692.9 426.3 4146.3 542.1 NA NA 1519 1815
JPesticide/PCB Analysis (UG/KG)

2,4'-DDE 0.95 NA NA NA NA NA 0.9781 5.7099 NA NA

4,4'-DDE 0.30 NA NA NA NA NA 0.1845 3.1257 NA NA

ALDRIN 0.00 NA NA NA NA NA 0.00 0.0554 NA NA
JHEXACHLOROBENZENE 0.080 U NA NA NA NA NA 0.00 0.2432 NA NA
}M IREX 0.10 U NA NA NA NA NA 0.00 0.00 NA NA

PCB Analysis (UG/KG)

2,2' 5-TRICHLOROBIPHENYL NA NA 0.00829 JEB 0.0108 JEB 0.223 JEB 0.0141 JEB NA NA 0.213 JEB 0.229 JEB

2,4'-DICHLOROBIPHENYL NA NA 0.0343 JEB 0.0341 JEB 0.261 EB 0.0348 JEB NA NA 0.44 EB 0.416 JEB
JPCB-101 0.907 NA 0.196 J 0.138 J 4.19 J 0.284 J NA NA 5.87 J 4.77 J
|PCB-1 04 0.6488 NA NA NA NA NA NA NA NA NA
IPCB-1 05 0.2762 NA 0.0795 0.085 1.62 0.135 NA NA 1.79 1.49
|PCB-1 18 0.319 NA 0.241 0.178 5.2 0.372 NA NA 5.31 4.73
IPCB-1 26 0.1744 NA NA NA NA NA NA NA NA NA
IPCB~128 0.2017 NA 0.0678 J 0.0462 J 1.09 J 0.105 J NA NA 1.54 J 1.32 J
IPCB-1 38 0.4422 NA 0.506 J 0.342 J 7.32 J 0.639 J NA NA 10.3 J 9.41 J
IPCB-1 53 0.50 NA 0.524 J 0.372 J 7.39 J 0.637 J NA NA 10.2 J 9.08 J
IPCB—17O 0.0689 NA 0.112 0.0795 0.882 0.0982 NA NA 174 1.73
IPCB—1 8 0.3285 NA NA NA NA NA NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis

CTO o8




APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E, DERECKTOR SHIPYARD
NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 11 OF 562

Jsampile Location MCA-JCC-MD-01 cont. DSY-JCC-02 DSY-CHC-01 DSY-CHC-02 DSY-01 DSY-02

ISampIe Number JCC-DI-MID  |JOC-D1-MIDd 58322&'3 ceot 58322&'3 CCo2 S;YG;D CHO1 5852221'3 CHO2 Hhgy1 DSY-2 5;2&‘3 02 888225[3 DUPO1
Date Sampled 6/1/1995 6/1/1995 8/26/2004 8/26/2004 8/26/2004 8/26/2004 11/3/1993 11/3/1993 8/25/2004 8/25/2004

QC Identifier FIELD DUP FIELD DUP
PCB-180 0.335 NA 0255 J 0184 J 224 J 0257 J NA NA 42 411 J
Ipca-187 0.2988 NA 0.231 0.165 234 0.296 NA NA 423 421
JrcB-188 0.363 NA NA NA NA NA NA NA NA NA
| Ee=RTS 0.020 U NA 0.0336 0.0267 J 0.215 0.038 NA NA 0.584 0.585
Ipce2o1 0.1074 NA NA NA NA NA NA NA NA NA
frce206 0.5197 NA 0.134 0.109 1.42 1.4 NA NA 1.41 1.45
IPCB-209 0.6515 NA 0.221 0.171 1.78 0.785 NA NA 2.76 3.49
JrCB28 i 0.1293 NA 0.0747 JEB 0.0624 JEB 1.56 JEB 0.0902 JEB NA NA 107 J 109 J
frcB28 0.5787 NA NA NA NA NA NA NA NA NA
lrce44 0.79 NA 0.0502 JEB 0.0441 JEB 1.77 JEB 0.0782 JEB NA NA 121 JEB 1.07 JEB
Ipce50 0.1354 NA NA NA NA, NA NA NA NA NA
Ipce52 1.3751 NA 0.0548 JEB 0.0492 EB 19 EB 0114 EB NA NA 2.17 EB 1.62 EB
JrCB-66 0.4376 NA 0.124 0.0913 172 0.152 NA NA 2.01 2.07
Irces 0.055 U NA NA NA NA NA NA NA NA NA
lrcesr 0.1863 NA NA NA NA NA NA NA NA NA
ISUM OF PCB CONGENERS X 2 20.3913 NA 589 4.32 86.2 11.1 67.5772 200.0887 114 106

TAL Metal Analysis (MG/KG)

ALUMINUM 24684.5 NA 4820 4350 11300 7990 NA NA 13300 13200
ANTIMONY NA NA R R R R NA NA 058 UJ 051 UJ
[ARSENIC 065 J NA 26  J 19 J 8.9  J 43 J NA NA 15  J 11.0
IeArRIOM NA NA 88 J 82 J 399  J 172 | NA NA 42.1 40.0
JBERYLLIUM NA NA 0.32 0.28 0.90 0.40 NA NA 12 1.2
fcADMIUM 0.65 J NA 0.010_UJ 0.010 W 0.022 UJ 0.013 UJ 0.201 0.154 052 4 043 J
ICALCIUM NA NA 1520 1490 4310 5940 NA NA 11400 J 10600 J
[cHROMIUM 33.75 NA 121 J 02  J 303 J 138 J|  95.992 152.206 440 451
JCOBALT NA NA 35 J 31 J 74 J 54 4 NA NA 76 J 80 J
JCoPPER 1875 J NA 8.6 4 68 J 754 J 24 J| 4552 196.827 620 J 692 J
JiroN 22408.25 NA 8910 7900 19700 13900 NA NA 25400 25600

| 1EN8) 25.3 NA 96 4 84 J 657 J 213 J| 35393 180.764 482 J 508 J
IMAGNESIUM NA NA 2700 2400 6620 4450 NA NA 11000 10700
IMANGANESE 314 NA 89.9 88.1 191 125 NA NA 271 268
IMERCURY 010 J NA 0.036 0.031 0.26 0.13 NA NA 0.21 0.38
INICKEL 345 NA 72 4 62  J 164  J 107 J| 38595 85.275 192 J 208 J
fPoTASSIUM NA NA 888 777 2780 1010 NA NA 4240 4360
SELENIUM NA NA 021 U 021 U 043 U 027 U NA NA 062 U 067 U
ISILVER 0.065 J NA 010 U 010 U 022 U 0.13__U| 05987 0.823 031 UJ 0.34  UJ
Isobium NA NA 3000 2960 14700 4450 NA NA 25200 26700

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed:; * - From dilution analysis CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 12 OF 52
Jsample Location MCA-JCC-MD-01 cont. DSY-JCC-02 DSY-CHC-01 DSY-CHC-02 DSY-01 DSY-02
DSY-SD-CC01-  |DSY-SD-CC02- |{DSY-SD-CH01-  |DSY-SD-CHO2- DSY-SD-02- DSY-8D-DUP01-
Sample Number JCC-DI-MID - |JCC-DI-MIDA {56550 082604 082604 082604 DSY-1 DSY-2 082504 082504
IDate Sampled 6/1/1995 6/1/1995 8/26/2004 8/26/2004 8/26/2004 8/26/2004 11/3/1993 11/3/1993 8/25/2004 8/25/2004
QC Identifier FIELD DUP FIELD DUP
THALLIUM NA NA 066 J 059 J 16 J 095 J NA NA 17 UJ 1.8 W
VANADIUM NA NA 12.1 10.4 33.2 17.1 NA NA 47.3 47.0
ZINC 56.0 NA 403  J 289 J 168 526  J| 149.431 593.456 141 J 158 J
Acid Volatile Sulfides/Simultaneously
Extracted Metals Analysis (MG/KG)
ICADM UM NA NA 0.06200 B 0.06900 B 0.5900 0.1600 B NA NA 02700 B 0.3000 B
JCHROMIUM NA NA 2.200 2.100 4.600 2.100 NA NA 9.700 9.800
JCOPPER NA NA 330 * 2600 * 2050  * 1360 * NA NA 28.50 N* 3120 N*
ILEAD NA NA 7.100 7.100 51.00 17.20 NA NA 38.90 44.20
IMERCURY NA NA 0.001500 U 0.003800 B 0.002900 U 0.001700 B NA NA|  0.001600 UN 0.001800 UN
INICKEL NA NA 0.9600 BE 1.100 BE 3.100 BE 2020 E NA NA 4.800 N* 4.800 N*
¥SULFIDE NA NA NA NA NA NA NA NA 6.100 400.0
ZINC NA NA 24.80 16.10 108.0 24.80 NA NA 78.80 88.90
Acid Volatile Sulfides/Simultaneously
IExtracted Metals Analysis (UMOLE/G)
fcADMIUM NA NA 0.001420 U 0.001420 U 0.005200 0.001520 U NA NAl  0.003630 U] 0003940 U
JCHROMIUM NA NA 0.04320 0.04130 0.08760 0.04050 NA NA 0.1865 0.1882
JCOPPER NA NA 0.05180 WJ 0.04170  UJ 03235  J 02145 J NA NA 0.4488 J 0.4918  J
ILeaD NA NA 0.03410 0.03420 0.2463 0.08320 NA NA 0.1878 0.2134
IMERCURY NA NA| 0.00003200 U} 0.00003200 U} 0.00006000 U| 0.00003400 U NA NA| 0.00008100 UJ| 0.00008800 UJ
INICKEL NA NA 0.02727 UJ 0.02717  UJ 0.05260 J 0.3448 J NA NA 0.08110 UJ 0.08190 UJ
ISEM/AVS RATIO 0.4059 0.5359 13.0171 3.6029 0.2858 0.6606 NA NA 10.7172 0.1814
SULFIDE NA NA 0.03510  J 0.08940 J 8.1566 J 1.6083  J NA NA 0.1892 J 12,4186 J
IL%TT‘;LLSS‘MULTANEOUSLY EXTRACTED NA NA 0.4569 0.3221 2.331 1.0624 NA NA 2,0277 2.2532
ZINC NA NA 0.3796 J 0.2466 J 1.6158 J 0.3794 J NA NA 1.2046 J 1.3598 J
Miscellaneous Analysis (UG/KG)
EDIBUTYLTIN 0.45 NA NA NA NA NA NA NA NA NA
IMONOBUTYLTIN 0.42 NA NA NA NA NA NA NA NA NA
TETRABUTYLTIN 0.020 NA NA NA NA NA NA NA NA NA
TRIBUTYLTIN 6.82 NA NA NA NA NA NA NA NA NA
Total Organic Carbon Analysis (MG/KG)
CARBON NA NA 5500 4600 35000 7600 2.06 1.3 31000 26000

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate:
W52043270D R - Rejected; NA - Not Analyzed; * - From dilution analysis CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 13 OF 52

|Sample Location DSY-03 DSY-04 DSY-05 DSY-06 DS8Y-07
Sample Number DSY-3 S;L;D 03 DSY-4 (?882\230841,'3 04 DsY-5 OD;E;D 05 (?882\((30S4D DUP02 DSY-6 (?sszéosf 06 DSY-7
JDate Sampled 11/3/1993 8/26/2004 11/3/1993 8/26/2004 11/3/1993 8/26/2004 8/26/2004 11/3/1993 8/25/2004 11/3/1993
IQC Identifier FIELD DUP FIELD DUP
ISemivolatile Organic Analysis (UG/KG)

1,1-BIPHENYL 40.77 NA 0.62 NA 11.03 NA NA 8.9 NA 1.66
1-METHYLNAPHTHALENE 9.71 NA 0.00 NA 1.748 NA NA 0.00 NA 3.47
1-METHYLPHENANTHRENE 440.82 NA 15.4 NA 42.658 NA NA 14,03 NA 34.59
2,3,5-TRIMETHYLNAPHTHALENE 51.69 NA 0.00 NA 10.33 NA NA 3.91 NA 4.02
2,6-DIMETHYLNAPHTHALENE 23.04 NA 0.00 NA 3.35 NA NA 0.00 NA 1.79
2-METHYLNAPHTHALENE 8.22 NA 0.00 NA 4.74 NA NA 0.00 NA 0.00
ACENAPHTHENE 192.85 NA 0.00 NA 12.7 NA NA 18.16 NA 18.28
ACENAPHTHYLENE 867.22 NA 89.27 NA 26.56 NA NA 24.65 NA 28.05
ANTHRACENE 3360 NA 260.1 NA 128.88 NA NA 203.05 NA 161.16
IBENZO(A)ANTHRACENE 10600 NA[  413.96 NA 377.73 NA NA 404.69 NA 277.05
IBENZO(A)PYRENE 4710 NA|  431.43 NA 401.78 NA NA 488.3 NA 301.91
IBENZO(B)FLUORANTHENE 9230 NA|  846.47 NA 683.27 NA NA 800.63 NA 398.98
IBENZO(B+K)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
[BENZO(E)PYRENE 5600 NAL 44344 NA 403.67 NA NA 451.78 NA 303.12
IBENZO(G,H,I)PERYLENE 3060 NAL 27212 NA 313.41 NA NA 355.15 NA 232.62
JBENZO(K)FLUORANTHENE 1980 NA[  488.58 NA 247176 NA NA 287.09 NA 244.66
JCHRYSENE 8390 NA[ 764.26 NA 479.13 NA NA 602.81 NA 375.63
IDIBENZO(A, H)ANTHRACENE 1460 NA 93.38 NA 85.16 NA NA 89.09 NA 52.05
JFLUORANTHENE 13600 NA| 885.66 NA 644.24 NA NA 788.42 NA 830.68
JFLUORENE 858.78 NA 25.15 NA 42.89 NA NA 55.07 NA 53.58
JHIGH MOLECULAR WEIGHT PAHS 72956 NA| 5531.95 NA| 4525.58 NA NA] 5336.06 NA[ 4197.97
BINDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA NA NA NA
FLOW MOLECULAR WEIGHT PAHS 5856.04 NA[  390.54 NA|  292.706 NA NA 331.59 NA 306.6
INAPHTHALENE 2.94 NA 0.00 NA 8.02 NA NA 3.82 NA 0.00
JPERYLENE 1336 NA 165.24 NA 147.23 NA NA 202.71 NA 115.56
JPHENANTHRENE 4880 NA| 217.44 NA 224.34 NA NA 264.29 NA 384.96
JPYRENE 10100 NA| 709.97 NA 517.86 NA NA 601.1 NA 680.75
JTOTAL PAHS 78812.04 NA| 5922.49 NA| 4818.286 NA NA| 5667.65 NA| 4504.57
Low Concentration PAH (SIM) Analysis

(UG/KG) .

2-METHYLNAPHTHALENE NA 3% U NA 94 U NA 87 U 82 U NA 15 NA
ACENAPHTHENE NA 120 NA 94 U NA 87 U 82 U NA 25 NA
égENAPHTHYLENE NA 54 NA 18 NA 10  J 19 NA 39 NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis CTO 008



APPENDIX G2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 14 OF 52

|Sample Location DSY-03 DSY-04 DSY-05 DSY-06 D8Y-07

Sample Number DSY-3 PoYST03 |psv4 b |psvs oY ST PSTSDDUPO Insy.e oS0 osv.y
|Date Sampled 11/3/1993 8/26/2004 11/3/1993 8/26/2004 11/3/1993 8/26/2004 8/26/2004 11/3/1993 8/25/2004 11/3/1993
lac identifier FIELD DUP FIELD DUP
IANTHRACENE NA 280 NA 45 NA 11 J 25 NA 62 NA
IBENZO(A)ANTHRACENE NA 1000 NA 150 J NA 47 J 92 J NA 240 NA
IBENZO(A)PYRENE NA 1000 NA 150 J NA 78 J 130 J NA 370 NA
lBENZO(B)FLUORANTHENE NA 1700 NA 280 J NA 110 J 190 J NA 560 NA
lBENZO(G, H,)PERYLENE NA 460 NA 65 J NA 35 J 54 J NA 170 NA
lBENZO(K)FLUORANTHENE NA 420 NA 110 J NA 36 J 67 J NA 170 NA
ICHRYSENE NA 1100 NA 180 J NA 56 J 100 J NA 220 NA
IDIBENZO(A,H)ANTHRACENE NA 140 J NA 18 J NA 15 J 18 J NA 35 NA
IFLUORANTHENE NA 1700 NA 200 NA 34 J 20 NA 260 NA
lFLUORENE NA 140 NA 11 NA 87 U 10 NA 31 NA
IHIGH MOLECULAR WEIGHT PAHS NA 9760 NA 1644 NA 584 1043 NA 2945 NA
II NDENO(1,2,3-CD)PYRENE NA 440 NA 81 J NA 33 J 52 J NA 120 NA
ILOW MOLECULAR WEIGHT PAHS NA 1735 NA 150 NA 49 115 NA 418 NA
lNAPHTHALENE NA M NA 94 U NA 87 U 82 U NA 16 NA
lPHENANTHRENE NA 1100 J NA 76 NA 28 J 61 NA 230 NA
IPYRENE NA 1800 NA 430 J NA 140 J 250 J NA 800 NA
ITOTAL PAH NA 11495 NA 1794 NA 633 1158 NA 3363 ° NA
IPesticidelPCB Analysis (UG/KG)

2,4-DDE 3.8079 NA 4.0305 NA 2.9225 NA NA 2.5852 NA 1.5433

4,4-DDE 13.6113 NA 0.00 NA 1.7493 NA NA 2.1156 NA 3.5781

ALDRIN 0.00 NA 0.00 NA 0.00 NA NA 0.00 NA 0.00
JHEXACHLOROBENZENE 0.1738 NA 0.00 NA 0.00 NA NA 0.00 NA 0.00
*M IREX 0.00 NA 0.00 NA 0.00 NA NA 0.00 NA 0.00

PCB Analysis (UG/KG)

2,2',5-TRICHLOROBIPHENYL NA 0.191 JEB NA 0.551 JEB NA 0.171 JEB 0.171 JEB NA 1.18 JEB NA

2,4'-DICHLOROBIPHENYL NA 0.26 EB NA 0.801 EB NA 0.376 EB 0.354 JEB NA 0.872 JEB NA
JPCB-101 NA 7.9 J NA 11.6 J NA 4.23 J 4.26 J NA 34.2 J NA
IPcB-104 NA NA NA NA NA NA NA NA NA NA
|pcB-105 NA 2.89 NA 3.62 NA 1.21 1.25 NA 10.7 NA
IPCB-118 NA 7.41 NA 12.2 NA 4.17 4.36 NA 28.5 NA
|pcB-128 NA NA NA NA NA NA NA NA NA NA
IPCB-128 NA 3.15 J NA 2.74 J NA 1.26 J 1.26 J NA 7.33 J NA
lPCB-1 38 NA 24.3 J NA 16 J NA 9.67 J 9.44 J NA 45.9 J NA
IPCB-153 NA 22.2 J NA 14.2 J NA 10 J 9.57 J NA 37.2 J NA
IPCB—170 NA 5.27 NA 2.43 NA 2.24 1.97 NA 7.21 NA
frcB-18 NA NA NA ) NA NA NA NA NA NA NA

U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
W5204327D R - Rejected; NA - Not Analyzed; * - From dilution analysis CTO 008



APPENDIX C2

SUMMARY OF HISTORIC SEDIMENT ANALYTICAL RESULTS
MARINE SEDIMENT SAMPLING AND ANALYSIS, FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT
NEWPORT, RHODE ISLAND
PAGE 16 OF 52

ISampIe Location DSY-03 DSY-04 DSY-05 DSY-06 DSY-07
ISample Number DSY-3 c?sszéciD 03 DsY-4 OD;E;D 04 DSY-5 g;é;? 05 5)8822084[3 buPg2 DSY-6 5882\[508413 08 DsY-7

IDate Sampled 11/3/1993 8/26/2004 11/3/1993 8/26/2004 11/3/1993 8/26/2004 8/26/2004 11/3/1993 8/25/2004 11/3/1993

lac 1dentifier FIELD DUP FIELD DUP
IPCB-180 NA 127 J NA 595 J NA 54 J 442 J NA 184 J NA
JpcB-187 NA 8.18 NA 5.03 NA 4,62 4.22 NA 15 NA
[PcB-188 NA NA NA NA NA NA NA NA NA NA
fPcB-195 NA 1.56 NA 0.886 NA 0.808 0.628 NA 2.62 NA
fPcB-201 NA NA NA NA NA NA NA NA NA NA
JPcB-206 NA 5.59 NA 1.74 NA 1.36 1.38 NA 3.67 NA
[PCB-209 NA 663 J NA 328 J NA 2.4 2.3 NA 6.51 NA
fPcB-28 NA 102 J NA 208 J NA 105 J 1.08 J NA 252 J NA
JpcB-29 NA NA NA NA NA NA NA NA NA NA
fPcB-44 NA 1.17 JEB NA 3.76 JEB NA 0.902 JEB 0.97 JEB NA 6.51 JEB NA
JPcB-50 NA NA NA NA NA NA NA NA _NA NA
frce52 NA 1.96 EB NA 7.1 EB NA 1.24 EB 1.43 EB NA 12.6 EB NA
IPcB-66 NA 2.25 NA 4.9 NA 1.99 2.08 NA 8.13 NA
JPcB-8 NA NA NA NA NA NA NA NA NA NA
§PCB-87 NA NA NA NA NA NA NA NA NA NA

SUM OF PCB CONGENERS X2 733.3312 349 194.56 198 105.4064 106 102 132.0812 498 73.3573

TAL Metal Analysis (MG/KG)

ALUMINUM NA 16700 NA 12100 NA 11800 10900 NA 10700 NA
ANTIMONY NA 076 UJ NA 0.61 J NA 0.35 UJ 033 UJ NA 030 W NA
ARSENIC NA 136 J NA 115  J NA 98 J 10.6 NA 0.0 J NA
IBARIUM NA 123 NA 36.2 NA 33.1 307 NA 29.6 NA
IBERYLLIUM NA 1.6 NA 1.1 NA 1.1 1.0 NA 0.91 NA
ICADMIUM 1.002 27 J 0.121 063 J 0.217 043 J 042 J 0.208 052 J 0.174

CALCIUM NA 7710 J NA 14700 J NA 24300 J 18800  J NA 7540 J NA

CHROMIUM 195.012 517 J| 84788 42.9 105,578 40.5 38.3 109.064 39.4 79.302
JCOBALT NA 100 J NA 73 J NA 69 J 66 J NA 68 J NA
lCOPPER 262.344 150 J 62.843 63.7 J 52.291 63.9 J 59.8 J 57.769 55.7 J 27.93
FRON NA 344